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Look into all four if you want the right quenching oil 


To take care of all heat-treating re- 
quirements, Sun makes four grades 
of quenching oils. 

Sun Quenching Oil Light, a straight 
petroleum oil with a natural deter- 
gency, keeps coolers clean. After 
switching to Sun Quenching Oil 
Light one large auto manufacturer 
saved more than 90% in cooler 
maintenance. 

Sun Quenching Oil 11, a premium- 
quality paraffinic quenching oil with 
a high flash point, is ideal for bright 
quenching. High-thermal stability 
prevents decomposition and result- 
antstreakson bright-quenched parts. 


Sunquench 1070, a fast quenching oil, 
minimizes distortion, deepens hard- 
nesses. Its exceptional thermal 
stability means long life. 

Sun Marquenching Oils are inhibited 
paraffinic oils whose high oxidation- 
resistance at high temperatures in- 
creases their useful life in your 
quench tank. 

Find out how one or more of these 
quenching oils can save you money 
while maintaining quality ... the 
best economy of all. Write SUN OIL 
Company, Phila. 3, Pa. Dept. MR-4. 
In Canada: Sun Oil Company 
Limited,Toronto and Montreal. 
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About Our Cover 
Pointing to the unlimited horizon of the missile field is a 
tograph of the MACE TM 76 Missile supplied through 
courtesy of the Martin Company, Baltimore, Maryland. For 
story of the heat treatment of the basic materials for this 
missile see page 2. 














HEAT TREATMENT OF METALS AT MARTIN-BALTIMORE 


AS APPLIED 


TO THE 


MACE TM 76 MISSILE 


FRANK SNYDER 


Senior Manufacturing Engineer 
The Martin Company-Baltimore Division 
Baltimore, Maryland 


Tae basic materials that go into the Mace TM 
76 Missile at Martin-Baltimore include many ferrous 
and non-ferrous alloys. These arc heat treated to 
obtain tensile values ranging from 45,000 to 220,000 
p.s.i., depending upon the alloy and the specific re- 
quirements. A decided advantage in processing the 
aluminum parts is a free-fall system of quenching. 

Ferrous metals used are 431 stainless steel, 1095 
carbon alloy steel and the heat treatable low alloys such 
as 4130 and 4340. Principal non-ferrous metals are 
aluminum alloys in the forged, rolled, extruded and 
cast conditions. The leading materials used in the 
wrought condition include 2014T6, 7075T6 and 
2024T4 alloys, while the casting metals are 355T6 and 
356T6 aluminum alloys. 

Heat treatment of both the aluminum and steel alloys 
is carried out in carefully controlled furnaces that are 
checked monthly by the Quality Control Laboratory. 
This insures that requirements of the applicable military 
specifications are met for the particular material being 
processed. In most cases, furnace temperatures are 
controlled at plus or minus 10° F. to maintain uni- 
formity of repeated heat-treat cycles. 

Heat treatment of steel is accomplished in electric 
furnaces ranging in size up to 8 ft. by 8 ft. by 12 ft., 
with adequate oil and water-quenching facilities, with 
suitable temperature control in the 2,100 gallon oil 
circulating system to maintain bath temperatures within 
the specific heat-treat process. 

Salt bath furnace equipment is generally used for 
solution heat treatment of wrought aluminum alloys, 
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FIG. 1. 
aging and 


Modern electric furnace used by the Martin Company for 
ling al , and stress relieving steel parts. 





and electric air-circulating equipment serves in the 
aging operations. Maximum size of these furnaces is 
4 ft. by 7 ft. by 16 ft. for heat treating and 6 ft. by 6 ft. 
by 20 ft. for the aging process. 

Through the free-fall system of quenching aluminum, 
the operation is accelerated to the extent that distor- 
tion, which is a normal by-product of heat treating, is 
practically eliminated. 


Free-Fall Principles 


There are well established physical principles which 
make the free-fall method superior to the conventional 
basket method of lowering heat treated parts into the 
quench. The speed at which basket held parts are 
lowered into the quench water is very slow, usually 30 
feet-per-minute or 0.5 feet-per-second. As the basket 
strikes the water it generates a steam cloud in which 
droplets of water are hammered against one side of 
the sheet metal parts in the basket. As these droplets 
vaporize on contact with the hot metal, they absorb 
the heat and the part is cooled differentially. The part 
contracts and becomes concave toward the cooled side. 
Meanwhile the yield strength of the cooled side is in- 
creased (75 S aluminum increases from 4,500 p.s.i. 
at 700° F. to 20,000 p.s.i. at 75° F. (SW) ) causing 
the contracted, concave side to harden before the con- 
vex side starts cooling. This process, which occurs 
while the part is slowly lowered into the quench water, 
causes distortion. 

in free-fall quench, no steam cloud is generated from 
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the rack. Steam hammering is minimized when the 
parts fall freely into the water. Quenching is more 
uniform because the contracting forces on both sides 
of the sheet are in better balance when the part is 
quickly submerged and no area of it is partially in and 
partially out of the water long enough for differential 
contraction to take place. 

These factors are the key to the success of free-fall 
quenching. The table below illustrates the high speed 
attained in free-falling. Compare these with the 0.5 
feet-per-second of the basket method. 


TABLE 1 


Speed at 
Water Surface 
(ft./sec.) 


Height Dropped Time to Quench 
(ft.) (sec. ) 


0.25 8 
0.35 11 
0.43 14 
0.50 16 
0.56 18 
0.61 20 


Technique 


The proper positioning of the detail parts with re- 
spect to the vertical and horizontal axes involves con- 
siderable operator skill and experience. Several points 
found useful are given below in order of importance. 

1. Drop parts from a 1 to 4 ft. height. Parts dropped 
too high will strike the water at an oblique angle and 


float on the surface. Surface hesitation results in dis- 
tortion. Parts dropped too low will not have the ac- 
celeration benefit of free-fall. The actual distance from 
part bottom to water level is variabie depending on 
the way the part shape influences the speed past the 
water surface. 

2. Hang parts to cut water. Parts are hung in such 
a position as to knife the water with a minimum of 
back-splash. This experience is easily gained by ex- 
perimentally dropping cold parts into the quench water 
and observing the wake. In some cases, back-splash 
is so slight that parts can be strung one above the other. 

3. Minimize horizontal dimension. lt is found that 
if the horizontal dimension is minimized the advantages 
of both free-fall and vertical quenches are obtained. 
Overall distortion is less. 

4. Use adequate spacing. Part spacing ranges from 
3 to 12 in. by | in. on up, depending on size. Parts are 
racked so their major surfaces do not touch or entrap 
steam at the water surface. This prevents surface 
hesitation and deve!opment of steam hammers. 

5. Retain symmetry. Whenever possible, part sym- 
metry is held first about the vertical axis, and then 
about the horizontal axis. This procedure tends to 
balance out the internal contractive forces. 

6. Keep part bottoms at same level. This will back- 
splash, for example, from a long piece onto a short 
piece, if the tops were at the same level. Finally, every 
part presents its own problem, which is solved by care- 
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FIG. 2. Another type modern electric furnace which adequately serves 
in heat treating steel parts. Note temperature control devices on the 
left which insure that proper temperature is maintained for the spe- 
cific process. 


FIG. 3. Aluminum parts coming out of the salt solution used in heat 
treating. The next step will be the quenching tank. 





FIG. 4. Special racks for the free-fall method hold suspended parts 
during heat-treatment and release them into the quench. Martin engi- 
neers designed two racks for the purpose: one for one-at-a-time 
quenching of parts up to 14 ft. long, the other for simultaneous 
quenching of many small parts in an 8 ft. tank. In the loading posi- 
tion, hanger pins on the supporting pipe are held 20° F. above the 
horizontal by a pin through a counterweight at right angles to the 
pipe. When the trigger pin is removed, the counterweight rotates 
the pipe permitting the wire loop on which parts are suspended to 
slide off the pins, dropping the parts into the quench. 


FIG. 5. Each group of three 75S aluminum pieces (both top and bot- 
tom) shows: (1) parts before quenching: (2) after basket quench re- 
quiring 8.67 min. handwork; and (3) after free-fall quench, requiring 
3.6 min. handwork. 


ful planning and consideration of the individual free- 
fall load. 


Operation 


Special racks are used for free-fall quenching to hold 
the suspended parts during heat treating and to re- 
lease them into the quench. Martin designed two racks 
for this purpose; one is for one-at-a-time quenching of 
large parts up to 14 ft. in length, the other is used for 
simultaneously quenching many small parts in an 8 
ft. quenching tank. 

The single free-fall rack consists of a 2 in. by 14 ft. 
pipe containing the hanger pins. This is mounted on 
two 14 in. rods. At one end of the rack a pipe at right 
angles to the 14 ft. piece acts as a counterweight. In 
the loaded position the pins on the pipe are held at 
an angle of 20° F. above the horizontal by a pin 
through the counterweight. A 1 in. pipe rests against 
the hanger pins to prevent the wires from slipping off 
while the load is in the salt tank. When the trigger pin 
is removed, the pipe is rotated by the counterweight 
so that the hanger pins pass through an are of 125° F. 
to a position 105° F. below the horizontal. This per- 
mits the wire loops on which the parts are suspended 
to slide off the pins and drop the parts into the 
quenching tank. 

The multiple free-fall rack consists of 21 1 in. x 21 
in. pipes which are pivoted within the frame. All of 
the pipes are linked off-center to a nine-pound center- 
weight which is held in position by a trigger latch. 
Hanger pin spacing is less on the multiple rack than 
on the single rack, although for dropping the load the 
operation of the pins is similar. 

The recovery of small parts from the quenching tank 
is readily accomplished with the use of a basket sub- 
merged in the tank before parts are dropped. Large 
pieces may be retrieved by connecting a set of flexible 
wires to the parts. Another method is to place weighted 
ropes across the bottom of the tank so that the part 
may be lifted out by pulling on the free ends. Very 
small pieces, such as clips and handles, are placed 
loosely in a small basket wired to the free-fall rack. 

Stainless steel wire (.090 in. diameter) is used for 
hanging parts on the racks because it is not appreciably 
affected by the corrosive action of the salt solution. 
However, since the majority of the pieces weigh less 
than 5 Ib., aluminum or mild steel wire can be used. 
For heavy pieces multiple-wire attachment is required, 
and the wires are passed through tool holes drilled in 
excess stock or through special holding clamps. 
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When holes are drilled in sheet metal parts for the 
holding wires, the holes are no greater than 1 in. 
diameter and are placed near the center of a flange or 
web so that they clear, by at least four diameters, any 
fitting which may be attached during assembly of the 
part in the airframe. A minimum edge distance of two 
diameters should be maintained and the holes should 
clear any bend radius by at least 1/16 in. The hole 
should be so placed as to allow the part to hang in its 
best position when striking the water. 


Economy 


Two independent surveys, conducted one month 
apart, showed that 63 and 69% of the work in the 
handwork departments could be diverted to free-fall 
quenching. The actual proportion divertable is esti- 
mated to be between 60 and 70%. 

A summary of the results of a time study of the 
reduction in handwork which results from the use of 
free-fall quenching is shown in table 2. 


TABLE 2. Effect of Free-Fall Quenching on Handwork Time 


Percent 
Savings 


Total Handwork Time 
Photograph Conventional Free-Fall 
(min,) (min,) 


Part Number 


272B 6072392 Fig. 5 8.7 3.6 58 
258E 8000063-11 Fig. 7 58. 38. 34 
404-200005 1-13 Fig. 6 31. 20. 35 

40-7500091-1 16. 12. 25 


The four samples were selected as typical detail parts 
which are suitable for free-fall quenching. From these 
time studies, it is estimated that the average savings in 
handwork would be 40% to 10%. Such a saving 
more than counteracts the increase in loading time per 
piece required by the free-fall technique. 

In the development of the free-fall technique the 
following additional advantages have been observed. 

1. Less salt is removed from the molten nitrate bath 
by eliminating the use of the basket in the salt tank. 

2. Rack distortion is eliminated and with salt baths, 
rack life is extended indefinitely. 

3. Time delay to permit baskets to dry is totally 
eliminated. 

4. Constant spring-back and easier forming is as- 
sured, since the material is formed in the SO condition. 

5. The heating cycle (soaking time) is reduced by 
the elimination of the heat lost to the basket. 

6. Refrigerated storage is sometimes unnecessary. 

7. Surface discoloration is reduced. 

8. Larger simultaneous quenching loads are possible. 
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FIG 6. A Basket-quenched piece 24S aluminum (left) requires 31 
min. of handwork. The same piece, free-fall quenched (right), needs 
only 20 min. of handwork. 


FIG. 7. The 24S aluminum sheet (lower left) may be formed in the 
SO condition and free-fall quenched to produce a piece (top left) 
requiring 38 min. total handwork; or it may be basket-quenched 
(lower right) and formed in the SW condition (top right) requiring 
58 min. total handwork. 

















Ammonia 
from Armour 
is backed 
by Technical 
Service! 








When you buy Armour high-purity anhydrous am- 
monia you’re assured of expert technical service, 
based on 69 years of experience with ammonia—its 
control, storage and uses. 

Blueprints, equipment lists and on-the-job super- 
vision of ammonia equipment installations are some 
of the basic services Armour offers. 

Armour’s technical service men can help you set 
up storage facilities, safety procedures—even aid in 
improving your heat treating operations. Why 
don’t you take advantage of this experience and 
service from Armour ?—a leader in the development 
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of ammonia-derived atmospheres for heat treating. 

Be trouble-free . . . buy Armour Ammonia—at 
least 99.98% pure when delivered and backed by tech- 
nical service whenever you need it, at no extra cost. 


Ammonia Sales 


Armour Industrial Chemical Company 


© Division of Armour and Company 
110 North Wacker Drive ¢ Chicago 6, Illinois 
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RESISTANCE “TEMPERATURE CHARACTERISTIC | 
OF GLOBAR© DELTA HEATING ELEMENTS 
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FIG, 1. Resistance-temperature characteristic of Globar Delta heat- 
ing elements, 
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FIG. 2. Typical life curves of Globar Delta elements operated con- 
tinuously in air on fixed voltages at various element surface tem- 
peratures. 


SILICON CARBIDE HEATING ELEMENTS 


A new long-life silicon carbide heating clement 
that increases in resistance at a slow uniform rate is 
now making on-the-line operation of electric furnaces 
feasible. 

These elements are connected across-the-line, with- 
out transformers, for metal processing up to 2,000 
F. Favorable operating requirements may permit even 
higher temperatures. Variations in temperature can be 
kept to a minimum by carefully engineering the instal- 
lation. An automatic pyrometer and magnetic con- 
tactor will control the furnace over a wide range of 
temperature settings. Thus, transformer tap control 
is not required. Installation cost can be kept low. 

Silicon carbide elements provide simplicity and ver- 
satility for heat treating operations. They can be easily 
and quickly replaced, without complete shutdown. 
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ARE USED ON-THE-LINE 


FOR HEAT TREATMENT 


~ W. E. MACER 


THE CARBORUNDUM COMPANY 
REFRACTORIES DIVISION — GLOBAR PLANT 
NIAGARA FALLS, NEW YORK 


Special refractory shapes are not required and conse- 
quently do not have to be removed or replaced when 
elements are changed. 


Principles of Glozar® Heat 


Globar Delta elements are rods varying in size from 
4 in. long by 14 in. diameter to over 8 ft. long by 214 
in. diameter. They are made of self-bonded silicon 
carbide, the material once used almost exclusively to 
make grinding wheels, coated abrasives and refrac- 
tories. This material makes a good heating element 
because it is an electrical conductor. 

The center or heating section of the element is 
recrystallized Alpha (hexagonal crystals) silicon car- 
bide having a resistance of approximately 0.1° per cm’. 
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SPECIFIC LOADING IN WATTS PER SQ IN. OF NOMINAL ELEMENT RADIATING SURFACE 


FIG. 3. Maximum watt loading of Globar Delta electric heating 
elements in relation to furnace chamber temperature. 


The terminal ends of the element are Beta (cubical 
crystals) silicon carbide, and have a much lower re- 
sistance. The ratio of heat developed in a unit length 
of heating element to that developed in a unit length 
of terminal is approximately 25:1. As a result, the 
heat developed in the terminal ends is only a small 
portion of the total input. Extremities of the terminals 
are metallized with aluminum to provide low contact 
resistance. 

These silicon carbide elements are much more re- 
fractory than most metallic heating elements, and may 
therefore be operated at higher specific watt loadings 


and temperatures to provide higher heat concentrations 
in a small space, providing greater furnace capacity. 


Element Installation 

Silicon carbide elements may be mounted vertically 
or horizontally if they are properly supported. In a 
typical horizontal installation, holes slightly larger than 
the diameter of the element are drilled straight through 
the furnace walls. The terminal portions of the ele- 
ments are then laid flat in the bottom of these holes, 
so that the heating section spans the furnace chamber. 
The element terminals are supported by the furnace 
walls, allowing the element freedom to expand and 
contract. 

The heating section should be 1 in. greater than the 
chamber span and each terminal hole should have a 
conical shaped recess at least 14 in. but not more than 
1 in. deep. The heating section must be centered in 
the furnace chamber with no portion extending into 
the furnace wall beyond the conical recess. 

Vertical installations are similar, except that the 
clements rest on adjustable mounting brackets. The 
elements are strong in compression but low in tensile 
strength. In this state they are susceptible to vibration 
and mechanical shock. 

Elements may be connected in parallel, series, or 
combinations of the two. It is advisable to connect no 
more than two matched elements in series, although 
in a few cases it may be practical with on-the-line 
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operation to connect three or four matched elements 
in series. When this is done, however, element life 
may be sacrificed and uniformity affected. A new 
element should never be connected in series with a 
used element. 

To facilitate matching, the calibrating voltage is 
marked on the left end of the heating section and the 
measured current when the clement is at a surface 
temperature of 1,960° F. on the right end. The actual 
resistance is determined from these values. The ampere 
rating is used to match new elements in series and in 
control groups. Elements of similar ampere rating have 
similar resistance values. 

The input to heating elements connected on-the- 
line is controlled by the on-off method using an auto- 
matic pyrometer and magnetic contactor. An input 
controller can also be used. Selector switches in the 
contactor coil circuits permit selected pairs or groups 
of elements to remain on at all times, and the others 
to be on-off controlled by the pyrometer. 

In another variation of on-the-line operation, the 
input to a periodic kiln can be varied by switches con- 
necting the heating elements in series and parallel com- 
binations. 

Because it is impossible to make general recom- 
mendations on all types of heating and processing 
equipment, each proposed installation should be engi- 
neered for maximum efficiency and economy. 


Operating Characteristics 


Element resistance varies with surface temperature. 
When a furnace is started up, the resistance drops until 
the element surface temperature reaches about 800° F. 
within two to five minutes after the circuit is closed, 
then starts to rise as shown in Fig. 1. The nominal re- 
sistance value of an element is based on a surface tem- 
perature of 1,960° F., and the manufacturing resistance 
tolerance is + 10%. This tolerance and also the actual 
line voltage and any line fluctuations should be con- 
sidered when calculating power input. 

All silicon carbide heating elements increase in re- 
sistance with use. Hence when engineering a Globar 
equipped installation to be operated directly off a 115 
or 230 volt line or any fixed voltage, the rate of in- 
crease in resistance must be considered. Usually 25% 
to 50% over-power should be provided, although this 
depends on actual conditions. If enough elements are 
installed so that the initial input to the furnace at 
operating temperature with new elements is 50% more 
than is required, it will be possible to obtain service 
from the elements until their resistance has increased 
50%. Unless the elements can be reconnected, this 
would be the length of time they might be operated 
with on-off control at the original applied voltage. 
Figure 2 shows the resistance change of typical ele- 
ments operating at various temperatures. The electri- 
cal loading for on-the-line or fixed voltage operation 
is the same as for any other type of control. In this 
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operation the element combinations must have a re- 
sistance high enough to limit the loading to recom- 
mended values for the temperature and atmosphere 
involved. Figure 3 shows the maximum watts per 
square inch of radiating surface, for operation at various 
temperatures and in different atmospheres. 


Application Experiences 


Electric Wire Company, North Hampton, Massa- 
chusetts has two annealing furnaces in operation utiliz- 
ing 32 Globar elements across a 220 volt line. The 
firm has plans for two additional installations. This 
company manufactures about 42 different alloys from 
monel, nickel, Inconel, stainless steel, etc., from which 
they draw small diameter wires. In other furnaces they 
handle additional alloys formed from gold, silver, 
phosphor bronzes, and brasses. 

The first furnace, built approximately 18 months ago, 
still uses the original Globar elements. The furnaces 
normally operate in the 2,000° to 2,250° F. range, oc- 
casionally around 1,800° F., and the temperature re- 
portedly remains uniform. The furnaces are kept hot 
continuously. 

Wire passes through the furnaces in Inconel tubes 
containing a cracked ammonia atmosphere. Produc- 
tion of stainless steel wire is approximately 6,000 Ib. 
daily. After 18 months’ service, resistance increase 
has been so slight that output has not been affected. 

A Canadian affiliate, Central Electric Wire Com- 


pany, Ltd., Perth, Ontario, operates two furnaces of 
the same design for heating most of the alloys men- 
tioned. 


In their metallurgy furnaces, The Sentry Company, 
Foxboro, Massachusetts, uses silicon carbide elements 
across-the-line exclusively, obtaining clean, rapid, uni- 
form heating and temperature flexibility. Furnaces are 
designed with ample kilowatt rating to prolong the 
useful life of elements. Sentry furnaces are used ex- 
tensively by metal processors for a variety of applica- 
tions. Grobet File Company, Inc., for example, uses 
three furnaces to heat-treat their rotary and chisel cut 
files. Heat treatment is particularly critical here be- 
cause the cutting edges and flutes of the files are formed 
by impact and must be protected during hardening. 
Hamilton Watch Company uses two furnaces for ex- 
perimental work on high speed steel alloys, and for 
production heat treating of miniature form cutters, 
reamers and very small drills. Taft-Pierce Manufac- 
turing Company uses Sentry furnaces for its own high 
speed heat treating as well as for outside contract work. 

The “IGL” generator developed by C. I. Hayes, Inc., 
Cranston, R. I., equipped with silicon carbide elements 
installed across-the-line provides atmospheres for de- 
carb-free treatment of special steels, carbonitriding of 
mild steels and controlled atmosphere sintering. This 
unit operates to 2,350° F. The elements, operating in 
air, cannot collect scale and create a shorting hazard. 


Concluded on page 37 
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FIG. 4. 32 Globar elements installed across-the-line provide heat 
(2,200 F.-2,250° F) for annealing small diameter wire produced 
from monel, Inconel and stainless steel alloys, The wire passes 
through the electric furnace in Inconel tubes filled with a cracked 
ammonia atmosphere. 


FIG. 5. An “IGL” generator built by C. |. Hayes, Inc., Cranston, R. |., 
is equipped with silicon carbide elements connected on-the-line. It 
operates to 2,350° F. 














a problem in labor arbitration taken from the 
files of the American Arbitration Association 





CASE OF THE HANDY ENGINEER 


One Wednesday a methods engineer in an engine 
building plant notified the general foreman that he 
was coming in the following Saturday to experiment 
with an idea he had for a different layout of the as- 
sembly line and that it would be necessary to move 
certain shelves and racks to another location. Since 
the union contract barred employees outside the bar- 
gaining unit from doing that kind of work, the en- 
gineer assumed that a maintenance man would be 
assigned to it. 

Wednesday, Thursday and Friday went by and 
nothing was done. The engineer assumed a mainte- 
nance man was coming in to help him Saturday, on 
overtime, but that didn’t happen either. So the 
engineer rearranged the shelves and racks himself and 
then went on with his experiment. 

When the union found out about it on Monday 
morning, a grievance was promptly filed. “The col- 
lective bargaining agreement does not permit engi- 
neers to do bargaining unit work,” the steward re- 
minded management. “You should have asked a 
maintenance man to come in on Saturday. As a 
remedy, we are asking four hours’ pay at time-and-a- 
half for the senior maintenance man, because that’s 
the least he would have earned if he had been asked 
to work on Saturday.” 


10 


The personnel manager admitted that a slip-up 
had occurred, but denied the grievance on two 
grounds: (1) The situation on Saturday was an 
“emergency,” since the engineer couldn’t work with- 
out the re-arrangement of shelves; and (2) In any 
case, the work he did was de minimis and the griev- 
ance should not be upheld on trifles. 


What Would YOU Do? 


THE AWARD: The arbitrator said the situation 
on Saturday couldn't be considered an emergency, 
since management had more than enough time to 
cope with it on a non-emergency basis. “Although 
the engineer worked less than an hour,” he said, “the 
issue was a serious one for the union.” For that rea- 
son, he rejected the argument that the violation was 
“trifling.” While the union won the case, the remedy 
he granted was not exactly what was asked. The 
arbitrator said the company could have assigned a 
maintenance man to the work without requiring him 
to come in on Saturday. One hour of overtime during 
the week would have done the trick. He therefore 
awarded one hour’s pay at time and a half to the 
senior maintenance man. 
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From a small furnace to a tall furnace 
Hevi-Duty helps you find the value solution 
to your heat treating problems 


Each of the Hevi-Duty furnaces shown below delivers 
the value solution to a heat treating problem—the solu- 
tion combining comprehensive design and industrial 
engineering with soundly built and tested equipment— 
the solution that pays off in increased production and 
extended economic life of equipment. 


In each case, Hevi-Duty drew from its experience in 
solving thousands of industrial heat processing problems 
for all types of applications. 


In each case, Hevi-Duty offered equipment from 
industry’s most complete line of electric and fuel-fired 
furnaces and ovens. (Where stock designs or adaptions 
won’t do, Hevi-Duty custom-engineers equipment—from 


¥ : 

A Merit Corp., Milwaukee, Wis., uses a Hevi-Duty tube fur- 
nace to maintain precise temperatures in laboratory quality 
tests on briquettes used by foundries as an additive to gray 
iron melts. Two-stage combustion operation on crushed sam- 
ple burns off free carbon at 1679°F, total carbon at 2471°F. 
For more complete information, please write for Bulletin 254. 


Superior Metal Treating Corp., Muncie, Ind., uses two 
Hevi-Duty automatic Clean-Line furnaces 24 hours a day, 
5 days a week for carburizing, carbonitriding and bright 
hardening. Temperatures range to 1925°F. The load-transfer 
mechanism is outside the heating chamber, reducing equip- 
ment maintenance. For more data, request Bulletin D-100. YW 





laboratory furnaces to huge field-assembled furnaces. ) 


Case histories by the hundreds testify that it makes 
profitable sense to call in your Hevi-Duty sales engineer 
to help find the value solution to your heat treating 
problems. 


HEVI-DUTY 
B Pp A Division of 


Electric and Fuel-Fired Cc vy Basic Products 
Industrial Furnaces and Ovens Corporation 


Hevi-Duty Electric Company, Milwaukee 1, Wis. 


This Hevi-Duty traveling, double-end, box furnace provides 
+10°F control at temperatures to 1850° F for bright tempering 
and stress relieving stainless steel jet engine weldments. This 
furnace is in continuous operation. User reports brightness 
improves during process. Unit provides bell-furnace mobility 
despite lack of head room. Please write for Bulletin 653. ¥ 























PART: Welded bellows-type seal. MATERIAL: Type 410 Stainless Steel. SPECI- 
FICATIONS: To be hardened under close control because of variations in 
metal sections. Finished assembly to be clean, bright and free from oxides and 
scale. Seal in photo has been cut to show cross section of the bellows-type seal. 


How would you heat treat a part like this? 


The stainless steel bellows-type seal shown is used in a number of applications, 
from refrigerating systems to missiles, where mechanical seals are needed 
to resist extreme temperatures from —400F to +1200F. Heat treatment is 
complicated by the wide variation in section between the thin bellows and 
the much heavier outer rings. 

The Sealol Corporation, Warwick, R. I., solves the problem with a Hayes 
electric furnace equipped with GLOBAR® silicon carbide heating elements. 
Depending on the material of the welded bellows (stainless steels of the 
300 and 400 groups, precipitation hardened steels such as AM350, 17-7PH, 
Inconel X, etc.), hardening is between 1700F and 1900F, followed by muffle 
cooling, both in a hydrogen atmosphere. 

GLOBAR elements make possible the precise temperature control and clean 
heat, independent of the atmosphere, required in this critical operation. 
Rod-type element simplifies design, furnace construction and servicing. Losses 
are minimized because all heat is produced and contained inside the furnace. 

The many advantages of heating with GLOBAR elements often more than 
cancel out differentials in BTU costs between electricity and other fuels. Why 
not investigate with your furnace builder—or write to Refractories Division, 
Globar Plant, Dept. MT-40, The Carborundum Co., Niagara Falls, N. Y. 


For latest advances in silicon 
carbide heating elements... count on 


CARBORUNDUM’ 








For precise, economical 
electric 
heating 


GLOBAR 
silicon carbide 
heating elements 


* Shipped from stock or within two 
weeks. 

* Temperatures from 1400 to 2800 F, 
precisely controlled, independent of 
atmosphere. 

* Easily replaced from outside with- 
out waiting for furnace to cool. 

¢ “On line’ operation for many 
applications—no transformer neces- 
sary. 

* Rods 4” to 105” in length. 

* For greater economy in heat treat- 
ing, brazing, forging, melting, and 
sintering. 
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SPECIAL HEAT-TREAT TECHNIQUES: SOME CASE HISTORIES 


le heat-treating of tools, 
dies or other manufactured work- 
ing units often presents unusual 
and different—out of the ordinary 
—processing situations to the com- 
mercial heat-treater. Considering 
that the tool designer can reference 
numerous types of steels from some 
six major groups, or that the pro- 
duct designer also has innumerable 
classes of structural steels at his 
discretion, it is not unreasonable 
to consider that the heat-treater can 
possibly inherit a proverbial “fur- 
nace full” of processing problems. 

Such problems become even 
more acute when the heat-treat- 
ment is considered only as a pro- 
jected means of producing certain 
physical characteristics with no 
consideration ever applied to the 
other equally important factors of 
proper material, tool design, tool 
use, processing-handling conditions, 
and dimensional stability. This last 
factor alone often develops into 
the most important element in the 
processing of a tool. 

Consequently the _heat-treater 
frequently is asked to arrive at a 
desired set of conditions including 
an adherence to dimensional sta- 
bility that quite often is beyond or 
out of a feasible range for the par- 
ticular material involved. Lack of 
communication between the de- 
signer, steel manufacturer and 
heat-treater can frequently be dis- 
astrous and then, unfortunately, at 
the very end of the processing line. 
This type of communication has 
been steadily improving. With 
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—JULIUS TURK 
Paulo Products Co. 
St. Louis, Missouri 


numerous  heat-treat approaches 
available and by use of proper 
equipment, the heat-treater can 
usually arrive at some satisfactory 
end result. 

As examples of requirements 
necessitating some sort of special 
techniques and control, consider 
the following cases: Figures 1, 2 
and 3 indicate plastic cup-mold 
dies, approximately 20 Ibs. each, 
positioned with a special manifold- 
type carburizing fixture used dur- 
ing the heat-treat (hardening) cy- 
cle. These particular dies produce 
a plastic demitasse cup manufac- 
tured as a premium item. The dies 
were required to produce a total 
of some 5,000,000 units at a rate 
of 200,000 per month. To main- 
tain production schedules most 
economically it was necessary to 
hold maintenance or breakdown 
time losses to a minimum for at 
least a one-year run. To produce 
this item most economically by 
maintaining a constant material 
usage of the expensive plastic raw 
material, the tool steel had to be 
capable of adhering to rigid sta- 
bility, uniformity of properties and 
size change during and after heat- 
treatment. It is understood that a 
variance as small as several thous- 
andths of an inch between differ- 
ent die sets would result in units 
being produced with heavier wall 
sections, requiring the use of con- 
siderably more material to produce 
the same number of units. 
Whereas the increase per unit 


Continued on page 16 





‘a \ EDWARD F. GRADY 
Atmosphere Equipment 
Specialist, reports . . . 


GAS GENERATOR 
ON LINE 
OVER 9000 HOURS 
WITHOUT 
ELEMENT CHANGE 


C. 1, Hayes Type IGL-1004 Endo- ; 
enerator installed at - 


thermic Gas 
a nationally-known mold die firm* 


+, has been operating at 1850°F on a *: 
t steady cracking process for over -. 
9000 hours without change of heat- -.. 


*, replaced without shutting down the : 


ing elements. Why such outstanding 
performance? 

Rugged Construction and Good 
Design provide extra life insurance. 
A new Hayes retort assures maxi- 
mum utilization of catalyst. Straight- 





through retort design minimizes 
downtime due to catalyst change. 
On this installation, catalyst was 
changed in less than 3 hours. Orig- 
inal catalyst lasted 4800 hours . . . 
even better service is expected of 
the recharge. 

New Delta Globar® Elements — 
having practically constant resist- 
ance — add extra months of service 
life. Elements can be connected 
directly across the line . . . need no 
tap transformers . . 


‘> generator. Here's real economy! 


, Wide-Range Flexibility and Precise 


IGL-1004. This “endo” generator 


> can supply low or high carbon- 


5 


potential atmospheres for jobs like 
copper brazing, annealing of steel, 


' sintering of iron compacts, carbo- 


4 


f utilized to the maximum. . 


, nitriding, etc. Wide span heating 


provides reserve capacity. Flexi- 


. 


. are easily ;° 


m 
nh] 
sm 
x 


{} Control are the mark of the Hayes 4 


€ 
€ 


bility of temperature range — espe- 4 


cially at higher ranges — can be 
. for 
maximum output at lowest dew- 
points without fear of burn-out. 
Bulletin 5808A gives all facts on IGL- 
1004, Write for your copy today. 


*Name of installation on request 


Cc. 1. HAYES, inc. 


Established 1905 
816 WELLINGTON AVE. + CRANSTON 10, &. |. 


It pays to see HAYES for metollurgical 
guidance, lob facilities, furnaces, atmos 
generators, gos and liquid dryers 





INVERTED PIT FURNACES 





Company 


Heating Space 





(listed according to furnace size) 


Diameter Length 


Description 


No. of 
Furnaces 


Types of 
Atmospheres 





General Electric Company 
Rocket Engine Section 
__Gincinnati, Ohio __ 


120” 


The Marquardt Corp. 


Ogden, Utah 80" 





Douglas Aircraft Company, Inc. 
Torrance, California __ 

Lockheed Aircraft Corporation 

_Burbank, California 


J. W. Rex ‘Company 
___lansdale, Pennsylvania _ 





60” 


60” 


H. K. Porter Company, Inc. 48” 
Ambridge, Pennsylvania 36” 


74” 


30’ 


Bottom Opening 
Gantry 


Bottom Opening 


Bottom Opening 
Gantry 
Bottom Opening 
Gantry 


Bottom Opening 
Gantry 


Bottom Opening 
Gantry 


. J. W. REX CO. 


Electric 


Electric 


Electric 


Electric 


Electric 


Gas 


. LOCKHEED AIRCRAFT CO. 


. H. K, PORTER CO. 


. GRISCOM-RUSSELL CO. 

. DOUGLAS AIRCRAFT CO. 
. MARQUARDT CORP. 

. GENERAL ELECTRIC CO. 


Endothermic 
Endothermic 
and Exothermic 


Endothermic 
and Exothermic 


Exothermic 


Endothermic 


Endothermic 





PIT FURNACES (TOP OPENING) 





The National Acme Company 30” 

ee ee” 

Griscom-Russell Company 26" 
Massillon, Ohio 


rd 8” 
6’ ad 


22’ 


Pit 


Pit 


2 Eleciric 


Gas 


Endothermic 


txothermic, Nitro- 
gen, Helium, Hy- 
drogen 














Tempering 





Size (Vertical) 


Metallurgica! Facilities 
Magnoflux, X-Ray, Tensile and Hardness Testing 





120”x30’ 


80"x10" 


74"x18' 


60"x 15° 


71"x15' (1) 
60”x13° (1) 
60”"x51"x12°6" 
36"x13' 
48"x18' 


All plus environmental test, stress and static 
test, ultrasonic inspection, and process 
development laboratories. 


Magnaflux, X-ray, tensile and hardness test- 


ing plus Spectographic, Diffraction Unit 
(G.E.xRD5), Impact Tester, Krauss 
Axial Fatigue, etc. 


All 


All plus ultrasonic, spectograph, stress and stat- 


ic test, and process development laboratories. 


All except X-ray 


All plus ultrasonic and magnaglo, stress 
and static test. 








30”x7'8” 
30”x6’8” 


26"x22° 


800 


Furnace cool- 
ing or air 
cooling 


All (except X-ray) plus magnaglo. 


All plus ultrasonic testing, helium mass spec- 
trometer testing, die penetrant testing. 





Survey Of 
Special Furnaces 
For Rocket, 
Missile, 

And Aircraft 


In the September-October issue of Metal 
Treating we published co comprehensive survey 
of the type of equipment being vsed for 
the heat treatment of rocket, missile, and 
aircraft parts. The information was received 
as a result of directing requests for specific 
information to the known manvfacturers ord 
processors of components of this type. Since 
the publication of this review additional in- 
formation has been furnished and further 
details concerning work in progress on such 
equipment at the time of publication have 
been secured. These new facts ore presented 
for the benefit of ovr readers. 

Information for this survey wos furnished 
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weight is small, the overall weight 
factor of a great number of units 
is considerable. 

To obtain these special proper- 
ties, a general-purpose, air-harden- 
ing type tool steel was selected. 
This material indicated a satisfac- 
tory combination of properties rela- 
tive to hardenability, strength and 
shock-resistance, minimum distor- 
tion in heat-treatment, machina- 
bility and hot-work properties. Be- 
ing a true compression-mold type 
and operating at 3,000 p.s.i. on the 
inside of the die cavity, it was de- 
sired to maintain zero movement 
of the cavity, if possible, especially 
at the approximate 330° F. tem- 
perature on the operating surface. 

Previous experience with this 
type of die emphasized the im- 
portance of establishing and com- 
pensating for growth and move- 
ment factors. For example, a 
growth condition had been noted 
in some instances at the operating 
temperatures although the heat- 
treat tempering temperature was 
above the operating surface heat of 
the cavity face. This might be at- 
tributed to the effect of untrans- 
formed microstructures induced by 
the heat-treatment or retained aus- 
tenite—which later transforms to a 
type of structure of greater volume. 
To eliminate or minimize such ef- 
fects by obtaining more complete 
structural transformation, a deep- 
freeze operation was _ introduced 
between tempers. To support the 
factors for still improved dimen- 
sional stability, a sub-critical an- 
neal or stress relief heat-treatment 
after rough machining was found 
desirable. The critical nature of 
the stability requirements made it 
mandatory that the annealed stock 
itself be as consistent as possible 
in this condition. 

It was also noted that galling ef- 
fects between the core pin and core 
pin hole were not uncommon. Ap- 
parently the variable section size 
and mass involved induced slightly 

Continued on page 17 
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.... tough on retorts 


2100° F 
VACUUM 
BRAZING 


demands 
Exacting 
Fabrication 


This 8-foot-high bell retort fabricated of 
VY4-in. RA 330 stainless by Alloy Engineering 
is used for equalized vacuum brazing in an 
electric refractory furnace. Designed for 
2100° service at a 4 micron/1000 micron 
equalized vacuum, the retort is subject to 
cyclic thermal stresses reflected by a 1-in. in- 
crease in diameter at operating temperature. 


The upper cylinder, 4 feet in diameter, tapers 
to 6V2 feet at the bell base where it is joined 
to the 134-in. mild-steel base ring grooved 
top and bottom for O-ring vacuum seals. 


Alloy’s experience with performance factors 
of high temperature equipment enables it to 
assist in engineering with recommendations 
as to construction, type and gauge of ma- 
terial. Careful fabrication, preparation and 
welding enables Alloy to produce retorts, 
muffles, and fixtures for trouble-free high- 
temperature service. 


Rely on Alloy’s experience and facilities to 
help solve your heat treating problems. 


Write today! 





continuous carburizing furnace 
BASKET 


Designed by Alloy or fabricated to 
your specs.; trays and fixtures 
for economical service. 


2100° hydrogen atmosphere 
sintering MUFFLE 


Custom engineered and fabricated 
to your service needs. 


THE ALLOY ENGINEERING COMPANY 
70 Sheldon Road / Berea, Ohio 


METAL TREATING 
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lower hardenability properties in 
the core pin holes—creating galling 
with the harder pins. 

These experiences were incorpo- 
rated into the heat-treatment of the 
subject dies, the one unique addi- 
tion being the introducing of 
greater wear-resistant faces, especi- 
ally in the core pin holes. 

To accomplish this, a manifold- 
type fixture with perforated feeder 
tubes was constructed, one end be- 
ing sealed and the other end as- 
sembled with a pipe fitting. The 


unit was packed with a carburizing 
compound and sealed. Each feeder 
tube was inserted through the core 
pin hole of the die. On heating 
for the hardening cycle, the emit- 
ted carbonaceous gases permeated 
the inner areas of the holes, actu- 
ally inducing a carburizing effect at 
these surfaces and greater surface 
hardenability. 

During the process, a very slight 
carburizing atmosphere was em- 
ployed with the dew point main- 
tained to prevent an excessively 
high carbon potential, a condition 
favorable to soft skins caused by 





There’s a standard 


WASHER 
TO MATCH YOUR CARBONITRIDER OR CARBURIZER ! 


the previously noted retained aus- 
tenite effect. Because of the vari- 
able masses in the dies, a 30 sec- 
ond oil quench, instead of a 
Straight air cool, was used. This 
enabled the heavier die sections to 
be critically cooled for maximum 
hardenability without any notice- 
able additional distortion. To ob- 
tain full advantage of continued 
critical cooling, a blast of air was 
directed through each core pin hole 
after the interrupted oil quench. 
During the cooling-down cycle, 
each die was also positioned and 
turned as required to maintain full 
flatness. 

The special handling and care 
employed in the processing of this 
type of plastic-mold die resulted in 
the desired additional wear prop- 
erties as well as dimensional sta- 
bility held to a total out-of-round- 
ness of approximately 0.002 in. 

Figures 4 and 5 indicate an 
aluminum die casting die posi- 
tioned in a 50 ton straightening 
press. Made from a 5% chrome 
air-hardening steel and pack-hard- 
ened and tempered to a Rockwell 
C46 to C48, the die exhibited a 
somewhat unusual material move- 
ment after heat treatment. This 
problem was therefore primarily 
one of dimensional stability. Being 
approximately 11 by 13 by 2 in. 
in overall dimensions and weigh- 
ing 60 pounds, the die was stress- 


Whatever the size of your carbonitrider or carburizer, the new Waukee 
Washer has a standard size to match it. Size range: 24x 36x 18 — 
24x 48 x 24 — 30x 48 x 24 — 36x 48 x 24. 


COMPLETE — NO “EXTRAS — Waukee parts washers come to you 
complete, ready to locate, connect to utilities, and begin operation. 
No “extras” to buy and install. Pumps, burners, controls are designed 
as integral parts of the Waukee Washer. You use your present fur- 
nace work-baskets, too. 


FLEXIBILITY — You gain in flexibility with Waukee Washers. Standard 
units are available in “in-and-out” feed or straight-through, conveyor 
type, and in one, two, or three stages with rinse and dry. High-effi- 
ciency with gas, electricity, or steam. 


THOROUGH CLEANING — The smallest Waukee Washer sprays a mini- 
mum of one ton of hot detergent solution through the load each min- 
ute. Solution penetrates work basket from top and bottom, washes away 
oil and foreign matter from the densest charge. Bull’s-eye timer cycles 
the load for complete washing without guesswork or waste of time. 


Wavkee-washed ports are free of cutting and quenching oils, 
h theref: predictable case 


relieved after rough-machining and 
the cavity then finish-machined 
and ground. The cavity had to be 
held to as close to a zero move- 
ment as possible. After heat treat- 
ment, the cavity was found to have 
maintained edge-and-side parallel- 
ism but two sides indicated an out- 
of-square condition of approxi- 
mately 0.010 in. 

There appeared to be an actual 
condition of parallel slip of two 
sides. This type of movement is 
not particularly normal, relative to 
the growth, shrinkage or bowing 
effects being usually encountered. 
In order to recover as much of this 
movement as possible, a direct 
vertical load was first applied after 

Continued on page 19 
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5137 N, 35TH ST., MILWAUKEE 9, WIS. 
MAKERS OF WAUKEE GAS FLO-METERS * MIXORS * COMPRESSORS 
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POSITIVE ASSURANCE that every Holo-Krome 
socket screw will have correct tensile strength and 
a uniform distinguishing color, characteristic of 
quality heat treating, is embodied. in the above 
AGF installation. 


This AUTOMATIC production line consists of: 


(1) An AGF No. 240 Heating Machine which 
hardens the screws in a controlled atmosphere 
at the rate of 400 to 500 pounds per hour. 


(2) An AGF Conveyorized Quenching Tank. 


(3) An AGF No. 242 Heating Machine which 
tempers the work utilizing residual quenching 
oil remaining on the work pieces to produce 
an attractive black finish, which then dis- 
charges into 


an AGF Conveyorized Quench Tank equipped 
with a vibrator discharge chute for removing 
the oil and carrying the work to the packag- 
ing operation. 


‘y ace 
CMM AAAAANAAAAAAAAAAAAAAVAANS 


! SS 


Your heat treating of fasteners or other small parts 
like stampings, screw machine products and pre- 
cision castings can be accomplished with greater 
uniformity and quality control and at lower cost 
in AGF equipment. 


PIONEER Furnace Engineers and experienced 
metallurgists at AGF will weigh your needs and 
make a proper recommendation without obligation. 


Write today for the name of nearest AGF fac- 
tory trained representative located in major indus- 
trial areas, 

Visit AGF at the METAL SHOW 

Booth No. 726 





FIG. 1. Sealed front end view of manifold 
fixture with feeder tubes inserted through 
core pin holes of dies. Note sample cup pro- 
duced by this type of die. 


FIG. 2. Backend view of manifold fixture 
with fitted plug. Carburizing compound was 
packed through this end and sealed with 
threaded pipe plug. 


ie 


FIG. 3. Side view of manifold fixture and 
feeder tubes in dies. Note in lower front die 
how feeder tube is inserted completely 
through core pin hole. Extra tube was for 
test sample subjected to analysis and micro- 
scopic examination. 


positioning and clamping the die 
(heated to approximately 700° F.) 
in an offset, horizontal position in 


a 10 ton press. When no move- 
ment at this degree of loading was 
noted, the die was then heated to 
900° F. and positioned as shown 
by a vertical load application to 
the angular position of the die. It 
was considered that any shifting 
would be consistent in direction of 
the two out-of-square sides — the 
movement equalizing one side 
against the other. A load of 90,- 
000 pounds indicated some such 
movement, but the die recovered 
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after cooling. The die was then 
heated to the original draw tem- 
perature of 1,100° F., and a load 
of 100,000 pounds applied, shift- 
ing the out-of-square sides approx- 
imately 0.010 in. past the equal 
center; on cooling, the die recov- 
ered approximately 0.006 in., con- 
sidered a satisfactory degree of sal- 
vage. 

The examples concerned tech- 
niques introduced to achieve a 
specified set of conditions or prop- 
erties, an improvement of wear 
characteristics, a critical dimen- 
sional problem, or a situation in- 
volving both such conditions. The 
choice of correct tool material and 
proper design based on intended 
application will minimize or even 
possibly eliminate many problems 
induced by the heat-treating cycle. 

Consider now what is becoming 
a matter of increasing quality con- 
trol in the commercial heat-treat 
shop—that of processing the high- 
strength aircraft materials. The de- 
mands for exacting properties 
necessitate similar exacting proc- 
essing controls. Some such de- 
mands leave little or no room for 
deviation from certain specified 
standards wherein examinations 
have indicated initiation 
of fatigue failures under high stress 
applications by only slight vari- 
ances from such standards. 


possible 


Figure 6 exhibits a raw and a 
finish-machined forging of a wing- 
hinge fitting of a jet aircraft. The 
specified mechanical properties and 
heat-treat controls are perhaps 
some of the most exacting yet 
noted. Fabricated from a forging 
of modified 4330 steel, the fitting 
is heat-treated to 220,000 to 240,- 
000 p.s.i. Control is actually initi- 
ated by the forger, the material 
meeting specified chemical and 
grain flow properties, grain size, 
hardenability, and impact proper- 
ties. Weighing approximately 100 
pounds in the as-forged and an- 
nealed condition, the fitting is com- 
pletely machined before heat- 
treatment and polished after heat- 
treatment. Dimensional factors of 
+ 0.005 to 0.010 in. are closely 


maintained, 

For dimensional stability during 
heat-treatment, the fitting is sub- 
jected to a martempering opera- 
tion. Processed from a salt bath, 
a test tab from each fitting is ex- 
amined for decarburization effects 


FIG. 4. View of die positioned in 50 ton 
straightening press. Note angle of load ap- 
plication and method of supporting die. 


FIG. 5. Close-up view of “out-of-square” 
cavity area. Load is applied at corner area 
to shift parallel sides of cavity. 


of salt bath irregularities. Micro- 
scopic examination for such effects 
will not alone necessarily detect 
such conditions, especially if the 
effects are only of a partial dif- 
fusion type. Therefore, actual 
microhardness tests are traversed 
from the edge of the test tab at 
0.002, 0.004, 0.060 in., and in the 
core area. The values cannot vary 
more than two Rockwell 30N 

Continued on page 21 
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BOX TYPE BRAZING 

used for medium temperature 

brazing up to 2100°F. Movable 

loading rack at front of fur- 

nace aligns with furnace 

s hearth during loading and 

automatically retracts, clear- 

ing area for door to close. Has integral at- 

mosphere-tight water-jacketed cooling 
chamber. 


| | DOUBLE ELEVATOR 
> — for brazing Klystron tubes. 
In this two station, one fur- 
nace system, hydraulic rams 
alternately raise and lower 
work into b g retort and 
F through water-jacketed oe 
» nine nas enauan inns av i chamber. Furnace temperatures maintaine 
he close tolerances demanded today in Sy eultinte bene Conieel Getere. 
the design and manufacture of elec- 
tronic parts in order to make them smaller FULL RETORT 
and more heat resistant — have called for ad 0h ter nae and 
new concepts in furnace design. Faster x research use. Also excellent as 
handling methods, automatic controls and TK ee ee. 
consistently even heats — have required the ing and water-jacketed cooling 
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. . n ° . . , HEATED TUBE 
In every installation, Pacific Scientific Fur- hj rapid heating by oh ngs 
naces have proved to be practical, fast, flexi- 7 38 eating element. Goes from 
. ie! re. Y le 
ble and completely efficient! utes! Water-jacketed cooling 
. | | chamber located at discharge 
e for fast cooling cycles. No exposed brick- 
, SEE work allows use of inert or reducing 
atmospheres. 


CONVEYOR 
BRAZING shown here 
being loaded with wave guide 
assemblies for silver alloy 
brazing. Design provides for 
preheating of parts prior to 
entering brazing chamber. 
Multiple zone control for precise tempera- 
tures. Suitable for use with atmosphere. 


WHATEVER your heat-treating needs 
—or production requirements — a Pacific 
field engineer will be glad to discuss it 
with you. Write or call today! 


% TRADE MARK 
GAS OR cret+GC INDUSTRIAL HEAT TREATING EQUIPMENT 


PACIFIC SCIENTIFIC COMPANY « P. 0. Box 22019, Los Angeles 22, Calif. ! 
(Please send me in- [) Please send me () Please send dagen of ! 
formation on custom your FREE Brazing your new catalog and full 
designed furnaces Catalog information on Pacific 
Heat Treating Equipment 


AND MANUFACTURING 


IN FURNACE DESIGN Address — - ————— 
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| 
CREATIVE DEVELOPMENT Company ——__ - — — 
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,, ee Zone__ State __ ~j 
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HEAT TREATING HINTS 


hardness points as converted from 
the indicated microhardness Knoop 
numbers, whereas the core itself 
must conform to blueprint physical 
requirements. Thus the degree of 
surface decarburization effect must 
be controlled to a spread in a very 
narrow range of approximately 30 
Knoop-hardness numbers. 

This type of control as applied 
to a production part is unique in 
itself as is the problem of control- 
ling the processing equipment for 
such control. A neutral salt bath 
itself does not remain in this equi- 


F.G. 6. Forged hinge fitting and finish- 
machined fitting. As-forged weight is ap- 
proximately 100 pounds and machined 
weight is 38 pounds. Note extensive milled 
areas and assembly holes. 


FiG. 7. Front view of forged and machined 
fitting. Note extensive required machining. 


librium condition unless properly 
rectified. The time cycles involved 
and the induced impurities would 
soon cause a bath of neutral po- 
tential to actually decarburize a 
material of a higher carbon poten- 
tial than the bath itself relative to 
this very narrow range. Thus it is 
found necessary not only to main- 
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tain cleanliness by gas rectification 
but also the proper carbon poten- 
tial by additions of rectifying 
agents. 

The maintaining of distortional 
properties within the 
quired tolerances, itself involves the 
use of massive tempering fixtures, 
Figure 7, as well as clamping fix- 
tures in the cooling cycle of the 
martempering process. Compare 
the 38 Ib. weight of the actual fit- 
ting to the 275 lb. tempering fix- 
ture. Such fixtures are required to 
hold the lighter projections of the 
fitting to tolerances during the 


close re- 


draw cycle, at which time the mo- 
bility of the metal is established to 
fixed points. 

It is not unreasonable to assume 
that with the advent of materials of 
still higher strength, the type of 
heat-treat control will similarly be- 
come increasingly more exacting as 
will also the type of processing 
equipment become more special- 
ized and complex. 


From Paper No. 237, “Special Heat Treat 
Techniques—Some Case Studies,” presented 
at the 27th ASTE Semiannual Meeting. Copies 
of the complete paper ore available for pur- 
chase from Society Headquarters. 





To obtain maximum life 
in your furnace 


retorts 


1974 Franklin Street e 





Heat Treating 
Equipment 


Unretouched Photograph 
of RETORT After 52 Years 
Continuous Service 


Retort was fabricated of 
RA 330 Alloy for use in a pit 
type carburizing furnace. 


All Standard size Retorts 
can be delivered promptly. 


* Con-Vel Division— Dana 
Corp., Detroit, Mich. 


ALLOY STEEL FABRICATION DIV. 
ALUMINUM AND ARCHITECTURAL METALS COMPANY 


Detroit 7 


Michigan e LOrain 7-6880 





HEAT TREATERS... 


Pittsburgh Firm Expands 


A. M. Cox, president, Pitts- 
burgh Commercial Heat Treating 
Company, a division of Cox Indus- 
tries, has announced expansion 
plans for the firm’s 49th Street, 
Pittsburgh, plant. 

PCHT, already one of the larg- 
est heat treating concerns in the 
country, will add over 1,500 feet 
of floor space. Additional facili- 
ties will also be added, including 
two new car-bottom furnaces, one 
which will be 12 ft. by 35 ft. and 8 
ft. high. 

The new facilities will enable 
the firm to handle the largest heat 
treating projects. Commenting on 
the expansion, Elmer Cox, vice 
president, said the expansion is 
necessary to meet the increased 
volume which was experienced in 
the past two years and which is 
expected to continue throughout 
1960. 

Part of the reason for the in- 
creased volume, he explained, in 
addition to the increase in the tra- 
ditional uses of heat treating, is its 
use in various phases of high 
speed jets, missiles and rockets in 
which the company is extensively 
involved. 


For further information circle No. 1 


Heatbath Emulsion Cleaner 


Heatbath Corporation has intro- 
duced Heatbath Emulsion Cleaner 
No. 1, an emulsifiable solvent-type 
cleaner that is used to remove 
solid dirt and heavy oil films from 
all metals. This cleaner can with- 
stand heavy oil and dirt contamina- 
tion and is not harmful when 
dragged into alkali cleaners. 

Heatbath Emulsion Cleaner No. 
1 is used as received. The work 
to be cleaned is immersed and al- 
lowed to remain from several sec- 
onds to 10 minutes. Pressure 
spray and/or running water rinses 
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are used after draining to give a 
rapid dispersing action as_ the 
cleaner emulsifies, removing the oil 
films and solid dirt present. With 
good rinsing, many processes re- 
quire no further cleaning. 

Among the uses and advantages 
that Heatbath Emulsion Cleaner 
No. 1 offers are: precleaning of 
steel prior to plating, phosphating 
and blackening, no harsh action 
or odor, high tolerance for oil con- 
tamination, long life and no heating 
required. 


For further information circle No. 2 


Rex Company Contract 


J. W. Rex Company of Lans- 
dale, Pennsylvania, has been 
awarded a contract for $2,572,736 
to produce 120 millimeter armor 
piercing shells by the United States 
Army Ordnance District, Philadel- 
phia. 

The company will produce two 
types of the 120 millimeter pro- 
jectiles under a schedule starting in 
May of this year to February, 
1961. One type, armor piercing, is 
reputed to be capable of penetrat- 
ing any type of armor now in use, 
and the other called TP, target 
practice, will be used for training 
purposes. 

J. Walter Rex, President of the 
Lansdale company, said that as the 
result of the contract it is antici- 
pated that approximately 100 em- 
ployees will be added to the pres- 
ent company payroll. 


For further information circle No. 3 


New Barkling Agent 
Through an arrangement an- 
nounced by Leon B. Rosseau, 
president of the Ajax Electric 
Company, Philadelphia, Pa., this 
firm will handle sales and service 
throughout the United States on 
the gas-fired furnaces produced by 


the Barkling Fuel Engineering 
Company, Chicago. In the past, 
Barkling distribution has been con- 
fined largely to Midwestern states. 

In addition to the well-known 
Ajax salt bath furnaces developed 
in this field, Ajax Electric will now 
offer a complete line of Ajax Bark- 
ling gas fired heat treating and 
melting furnaces. These will be 
sold and serviced by Ajax sales- 
engineering representatives in 20 
strategically located industrial cen- 
ters throughout the nation. 

Included in the Ajax-Barkling 
line will be gas fired pot type heat 
treating furnaces for use with salt 
or lead, furnaces for melting all 
nonferrous metals, small tool and 
shop furnaces for general harden- 
ing, large and small oven-type fur- 
naces, full muffle furnaces, and 
oven-type and slot-type forge fur- 
naces. 

Ajax-Barkling furnaces will con- 
tinue to be produced at the Bark- 
ling Chicago plant. 


For further information circle No. 4 


New Scale Preventive 


A new coating which prevents 
scale formation on metal during 
heat treatment has been announced 
by H. A. Storms, chief engineer of 
the Los Angeles Division of North 
American Aviation, Inc. The new 
product will permit faster and 
cheaper heat treatment of metals. 
Applications include stainless steel, 
nickel-chrome alloys, cobalt alloys, 
copper alloys, and the new exotic 
alloys now under development. 

Applied by spraying or dipping, 
the new scale preventative, which 
has been tradenamed “Skalix,” ad- 
heres to the metal at furnace tem- 
peratures forming an oxygen-tight 
seal. As the metal cools, the coat- 
ing pops off by itself. In many cases 
no further processing is necessary. 


Continued on page 30 
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Perform 
brilliantly! 


Norton crysToLon* “Hot Rods” 
consistently outlast other types of 
non-metal electric heating elements 
. . . both in intermittent and con- 
tinuous operation . . . in furnaces 
and kilns, They require less frequent 
changing and fewer changes in 
voltage taps. One-piece, non-welded 
“Hot Rods” are straight and strong 
. . . provide unmatched heating uni- 
formity, electrically, efficiently, eco- 
nomically. Standard sizes readily 
available. Send for booklet: “Norton 
Heating Elements.” Norton Com- 
PANY, 622 New Bond Street, Wor- 
cester 6, Mass. 


*Trade-mark Reg. U. S. Pat. Off. and Foreign Countries 


NORTON 


REFRACTORIES 
Engineered... R ... Prescribed 


75 years of... Making better products ...to make your products better 
NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools » Retractories + ElectroChemicals — BEHR-MANNING DIVISION: Coated Awrasives * Sharpening Stones + Pressure Sensitive Tapes 








ACE PROVIDES IMPROVED 
FFFICIENCY FOR $ MENLESS STEEL SINTERING 


enum Element Atmosphere Pusher 
“ueneae embodies high temperature refrac- 
le for low dew point without muffle 








This new furnace provides an improved 
method for sintering stainless steel com- 
pacts in hydrogen or dissociated ammonia. 
A development of Lindberg’s engineering 
staff, you can depend on the most efficient, 
economical and trouble-free service from 
it. Furnace provides side loading and dis- 
charge parts with purging chambers. Work 
trays, ceramic slabs or molybdenum boats, 
move through the furnace by hydraulic 
pusher. In the installation illustrated 
below ammonia dissociator and control 
panels are shown at the right. Hydrogen 
supply cylinders are located outside the 
building. For full information on this and 
Lindberg’s complete line of sintering and 
brazing furnaces just get in touch with 
your local Lindberg Field Representative 
(see classified phone book) or write us 
direct. Lindberg Engineering Company, 

’ 2466 West Hubbard Street, Chicago 12, 
Illinois. 

















heat for industry 











As it does in all types of 
industrial heating equipment, 





Lindberg provides a complete 


line of sintering and brazing 





furnaces. For example: 


This Hand Pusher Batch Type Furnace 





is used for small production lots and ex- 
perimental sintering. It is an all-purpose 
unit for operation from 1300°F to 2500°F. 
Made in various sizes for sintering from 
25 to 300 pounds per hour. 








This Mesh Belt Continuous Type Furnace 


is a popular sintering furnace for small 
light parts in copper, bronze, brass or 
steel with a temperature range from 
1300°F. to 2100°F. It can be used for 
low temperature silver brazing, bright 
annealing, as well as sintering of pow- 
der metals. Production ranges up to 
500 pounds per hour. 





This Roller Hearth Continuous Type Furnace 


is especially designed to handle heav- 
ier loads up to 2200 pounds per hour. 
It has an effective temperature range 
from 1300°F. to 2100°F. It can be used 
for bright annealing, low temperature 
silver brazing as well as sintering of 
powder metals. 





Atmosphere Generators a 


To obtain the best work from any sintering 
furnaces, the proper atmosphere is required. 
The atmosphere generators described here 
provide the proper atmospheres recom- 
mended for use with Lindberg Sintering 
Furnaces. 








If you have a sintering or brazing problem 
why not talk it over with Lindberg. Just get 
in touch with your nearest Lindberg Field 
Representative or write us direct. 


LINOBERG 


ENGINEERING COMPANY 

2466 West Hubbard Street, Chicago 12, Illinois 

Los Angeles Plant: 11937 S. Regentview Ave., at Downey, Cal. 
in Canada: Birlefco-Lindberg, Ltd., Toronto 
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It takes more than equipment, no matter how 
modern, to perform the complex heat treating 
processes required today to achieve the property 
specifications of many metals. 


Without the proper combination of operational 
skill and technical knowledge developed by years 
of experience, even the most mechanical, up to 
date equipment can become a menace to your 
product and a destroyer of your business. 


Today the commercial heat treating industry 
has definitely established its position as the source 
of skilled, experienced heat treating for all types 
of metals. Whatever your heat treating problem, 
always consult your commercial heat treater 
FIRST. 
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METAL ATING INSTITUTE 


porene 


Write for the booklet 
“Heat Treating—Should You 
De It Yourself” 





THERE’S A HEAT TREATING SPECIALIST NEAR YOUR PLANT 


ALABAMA 


Southern Metal Treating Co., Inc. 
3131 10th Ave. N., Birmingham 4 


CALIFORNIA 


Certified Steel Treating Co. 

2454 E. 58th St., Los Angeles 58 
Lindberg Steel Treating Co. 

2910 S. Sunol Drive, Los Angeles 23 
Cook Induction Heating Co. 

4925 East Slauson Ave., Maywood 


CONNECTICUT 


Commercial Metal Treating, Inc. 

89 Island Brook Ave., Bridgeport 6 
Stanley P. Rockwell Co. 

296 Homestead Ave., Hartford 12 
Ireland Heat Treating Co. 

512 Boston Post Road, Orange 


HLINOIS 


Accurate Steel Treating Co. 
2226 W. Hubbard St., Chicago 12 
Allied Metal Treating Corp, of Illinois 
333 N. California Ave., Chicago 12 
Dura-Hard Stee! Treating Co. 

2112 W. Rice Street, Chicago 22 
Perfection Tool & Metal Heat Treating Co. 

1756 West Hubbard St., Chicago 22 
Fred A. Snow Co, 

1942 West Kinzie St., Chicago 22 
American Steel Treating Co. 

P. QO. Box 396, Crystal Lake 
Lindberg Steel Treating Co. 

1975 N. Ruby St., Melrose Park 
Eklund Metal Treating, Inc. 

721 Beacon St., Rockford 
Cc. U. Scott & Son, Inc. 

1510 First Ave., Rock Island 
Ipsenlab of Rockford, Inc. 

2125 Kishwaukee Street, Rockford 
O. T. Muehlemeyer Heat Treating Co. 

1500 Preston St., Rockford 


INDIANA 


Quality Steel Treating Company 
1630 Locust Street, Anderson 


MASSACHUSETTS 

Kinetics Corporation 

2 Churchill Road, Hingham 
Porter Forge & Furnace, Inc. 

74 Foley St., Somerville 43 
New England Metallurgical Corp. 

475 Dorchester Ave., South Boston 27 
Springfield Heat Treating Corp. 

99 Margaret Street, Springfield 
Greenman Steel Treating Co. 

284 Grove St., Worcester 5 


MICHIGAN 
Anderson Steel Treating Co. 
1033 Mt. Elliot Avenue, Detroit 7 
Bosworth Steel Treating Co. 
18174 West Chicago Blvd., Detroit 28 


MICHIGAN — (Cent'd) 


Commercial Steel Treating Corp. 

6100 Tireman Ave., Detroit 4 
Commonwealth Industries, Inc. 

5922 Commonwealth Ave., Detroit 8 
Vincent Steel Process 

2424 Bellevue Ave., Detroit 7 
State Heat Treat, Inc. 

520 32nd Street, S. E., Grand Rapids 8 
Royal Oak Heat Treat, Inc. 

21419 Dequindre, Hazel Park 
American Metal Processing Co. 

12000 East Nine Mile Road, Warren 


MINNESOTA 


Metallurgical, Inc. 
900 East Hennepin, Minneapolis 14 


MISSOURI 


Metallurgical, Inc. 

1727 Manchester Ave., Kansas City 8 
Lindberg Steel Treating Co. 

650 East Taylor Ave., St. Louis 15 
Paulo Products Co. 

5711 West Park Ave., St. Louis 10 


NEW JERSEY 


American Metal Treatment Co. 

Spring and Lafayette Sts., Elizabeth 
Benedict-Miller, Inc. 

Marin Ave. & Orient Way, Lyndhurst 
Bennett Heat Treating Co., Inc. 

246 Raymond Boulevard, Newark 5 
L-R Metal Treating Corp. 

107 Vesey St., Newark 5 
Temperature Processing Co., Inc. 

228 River Road, North Arlington 


NEW YORK 
Owego Heat Treat, Inc. 
Rural Route 1, Apalachin 
Eastern Heat Treating & Brazing Corp. 
44 Sea Cliff Avenue, Glen Cove 


Fred Heinzelman & Sons, Inc. 

138 Spring St., New York 12 
Alfred Heller Heat Treating Co., Inc. 

391 Pearl St., New York 38 
Lindberg Steel Treating Co. 

620 Buffalo Road, Rochester 11 
Rochester Steel Treating Works 

962 Main Street, E. Rochester 5 
General Heat Treating Corporation 

206 Sand Street, Syracuse 3 
Syracuse Heat Treating Corp. 

1223 Burnet Ave., Syracuse 3 


OHIO 

Queen City Steel Treating Co. 

2980 Spring Grove Ave., Cincinnati 11 
Ferrotherm Co. 

1861 E. 65th St., Cleveland 3 
Lakeside Steel Improvement Co. 

5418 Lakeside Ave., Cleveland 14 
George H. Porter Steel Treating Co. 

1273 East 55th Street, Cleveland 3 


OHIO (Cont'd 
Reliable Metallurgical Service, Inc. 
3827 Lakeside Ave., Cleveland 14 
Winton Heat Treating Co. 
20003 Lake Road, Cleveland 16 
Dayton Forging & Heat Treating Co. 
2323 East First St., Dayton 3 
Ohio Heat Treating Co. 
1100 East Third St., Dayton 2 


PENNSYLVANIA 


Drever Company 
Red Lion Rd. & Philmont Ave., 
Bethayres 
Robert Wooler 
Dresher 
Wiedemann Machine Co. 
Gulph Road, King of Prussia 
J. W. Rex Co. 
Eighth and Franconia Avenue, 
Lansdale 
Lorenz & Son 
1351 N. Front St., Philadelphia 22 
Metlab Company 
1000 E. Mermaid Lane, Philadelphia 18 
Pittsburgh Commercial Heat Treating 
Co, 
49th St., and A.V.R.R., Pittsburgh 1 
Pittsburgh Metal Processing Co., Inc. 
1850 Chapman Street, Pittsburgh 15 


TEXAS 


Dominy Heat Treating Corp. 

P. C. Box 5054, Dallas 
Superior Heat Treating Co., Inc. 

P. O. Box 69, Fort Worth 1 
United Heat Treating Company 

2005 Montgomery Street, Fort Worth 7 
Cook Heat Treating Co., of Texas 

6233 Navigation Boulevard, Houston 11 
Houston Heat Treating Company, Inc. 

2100 Quitman Street, Houston 26 
Lone Star Heat Treating Corp. 

5212 Clinton Dr., Houston 20 


WISCONSIN 


Allied Metal Treating Corp. 

P. O. Box 612, Milwaukee 1 
Heat Treating Engineers, Inc. 

1146 North 54th St., Milwaukee 8 
Metal Treating, Inc. 

720 South 16th St., Milwaukee 4 
Supreme Metal Treating Co. 

4440 West Mitchell St., Milwaukee 14 
Thurner Heat Treating Co. 

809 West Nativonal Ave., Milwaukee 4 
Wisconsin Steel Treating & Blasting Co. 

1114 South 41st Street, Milwaukee 15 
Harris Metals Treating Co. 

4100 Douglas Ave., Racine 


CANADA 


Ipsenlab of Canada Limited 
27 Bermondsey Road, Toronto 16, Ont. 


All of the above listed firms are members of the 


METAL TREATING INSTITUTE 
271 North Avenue, New Rochelle, N. Y. 
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time in a 


vacuum 


now with forced gas cooling 


Ipsen vacuum units with fast gas cooling now offer a safe and economical method for bright harden- 
ing and annealing of stainless steels, high-speed steels, tool steels, and high temperature alloys; 
also, sintering and brazing of high temperature alloys! 


ples of performance by the VVFC-1014-E furnace pictured above: 


PARTS: Aircraft quality screw fasteners 
MATERIAL: Type 410 stainless steel 


Ge =e ee ape Cooling cycle started 
At heot = 
4 6 


hundreds ion Tbcaket 


COMPLETE TIME CYCLE: 1 hour 8 min. 
RESULTS: Rockwell C 42-43 
APPEARANCE: Exceptionally bright 


mplete line of standard vacuum units ts 


PARTS: Boring bars 
MATERIAL: Rex M-2 High-speed steel 


Cooling cycle storted 
BREE, ee 


SRR wie, 
Eco eee At heat 2275°F a 


ee RRR ae 

Ae a — 

Oe ama ae ee a AE 
hundreds degrees fahrenheit 


COMPLETE TIME CYCLE: 2 hours 10 min. 
RESULTS: Rockwell C 64-66 
APPEARANCE: Exceptionally bright 


available. Also, vacuum facilities are available in 


which processing, testing, and analysis can be made to recommend the proper equipment for your 
parts. For detailed information contact Ipsen Industries, Inc. 


IPSEN INDUSTRIES, INC. - 733 SOUTH MAIN STREET + ROCKFORD, ILLINOIS 
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HEAT TREATING PIPE WRENCH PARTS in Inconel 
wire heat treat basket at Ridge Tool Company, Elyria, 
Ohio. In basket design, wire members made of Inconel 


Lebbbeh beer” 
~ 


~ > Y & 
oars” UN i i ie 


After 2 years of carbo-nitriding service... 


“looped wire” heat treat baskets 
look (...and perform) good as new! 


After more than 24 months of gas 
carburizing service, these heat treat 
baskets are still carrying full loads. 
Still no failure. Still no repairs of 
any kind. 

The reason: sides and bottoms are 
made of Inconel* nickel-chromium 
alloy wire. The manufacturer — The 
Bix Company — took full advantage 
of the properties of Inconel alloy... 
fabricated the baskets with a unique 
“looped-wire” construction. 


Bix chose Inconel alloy because it 
can be used in relatively small cross 
sections and still provide excellent 
high temperature strength . . . resis- 
tance to attack and damage from re- 
peated heat and quenching cycles. 

Workability is an extremely im- 
portant factor, too. Inconel alloy can 
be readily formed, welded and ma- 
chined — and reworked if changes 
are necessary. 

For particulars on the Bixco Heat 


alloy are formed into spaced loops to hold support rods. 
Baskets hold 250 Ibs, have given 24 months’ service 
so far. Made by the Bix Company, Wellington, Ohio. 


Treat baskets, write The Bix Com- 
pany, Fairgrounds Road, Wellington, 
Ohio. For particulars on Inconel al- 
loy and a list of practical applica- 
tions where Inconel alloy’s unique 
properties can be put to work for 
you, write for “Keep Operating Costs 
Down When Temperatures Go Up.” 
A postcard will do. 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


*Inco trademark 


INNCON EL. 
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Necessary for controlled 
production in heat treating 


Cbnor DEWPOINTER’ 


for Determining Carbon Potential 


The atmospheric condition in a heat treating furnace is accurately 
indicated by the Alnor Dewpointer. A sampling tube from the 
furnace connected to the Dewpointer makes it possible to check 
the carbon potential of furnace atmosphere almost instantly at 
any time during the process. 

The Dewpointer can easily be disconnected and moved to other 
furnaces. The consistency of accurate readings by different oper- 
ators on different furnaces is evidence of the reliability of the Dew- 
pointer and the ease of operating. 

To make a test, a sample taken from the furnace is put under 
pressure in the observation chamber and then released quickly to 
atmospheric pressure. If the expansion cools the gas below its dew 
point a distinctive fog is observed. This is repeated until the fog 
vanishing point is reached and the end point determined on the 
pressure ratio gauge. The exact dew point is indicated imme- 
diately. The model 7000-U Dewpointer is priced at $410.00. 


Write for bulletin 2051 
ILLINOIS TESTING LABORATORIES, Inc. 


INSTRUMENTS 








Room 556, 420 N. LaSalle St., Chicago 10, Ill, U.S.A. 


NEWS TO HEAT TREATERS 


(Continued from page 22 


Storms noted that previously the 
best procedure for heat treating 
metal without scale formation was 
by use of inert gas atmospheres in 
special furnaces. However, this is 
an expensive method necessitating a 
large outlay of capital and causing 
a large increase in price of parts. 

The new coating is relatively in- 
expensive and a gallon will cover 
approximately 1,500 sq. ft. of metal 
surface. The invention resulted 
from North American’s company- 
sponsored research program that 
has already produced a number of 
major developments in metal form- 
ing and use. 


For further information circle No. 5 


No Down Time 

The Barrett Division, Allied 
Chemical and Dye Corp. has had 
sixteen years of continuous radiant 
heating of their asphalt kettles 
from two Trent “Folded and 
Formed” electric heating units. 

Officials at Barrett's Chicago 
plant found the heating jackets 
still in excellent condition when re- 
placements, made necessary only 
by new voltage requirements, were 
made. 


MN oe ‘are 

Elements in the units are nickel 
chromium alloy ribbons supported 
in highest grade refractory porce- 
lain. They are capable of oper- 
ating at temperatures to 2,000 F. 
without pressure equipment at 
maximum heat input and with a 
rapid heat decline after the unit is 
de-energized. Heat zone control is 
also available with this type of 
heating unit. 


METAL TREATING 





Asphalt kettles are but’ one of 
the many applications for these 
elements. They can also be used 
in ovens, kettles, furnaces, heat- 
ing racks, and may be custom de- 
signed to suit any operation. 


For further information circle No. 6 


New Marshall Unit 


Availability of a new high 
vacuum furnace, known as_ the 
Model 58-HD, for making hard- 
ness tests at temperatures up to 
3,000 F. has been announced by 
Marshall Products Company. 

Heating clement is a cyiinder of 
sheet molybdenum 3” I. D. by 
1234” long. The element and its 
surrounding radiation shielding is 
provided in a single unit assembly 
for easy removal and access to the 
assembly as well as to the interior 
of the plated tank for cleaning and 
polishing. 

Other features included in the 
unit are: loading mechanism en- 
tirely within the vacuum system to 
eliminate external error, indentor 
movement so that hardness im- 
pressions may be made on three 
different reference circles, 360 de- 
grees rotation of anvil and stage 
for maximum number of impres- 
sions without breaking the vacuum, 
and stationary — platinum-rhodium 
thermocouple beneath specimen de- 
spite rotating stage; 2.5 KG or 5.0 
KG load may be applied to the 
indentor. 

Measuring 11” O. D. by 38” 
overall height, excluding floor 
mounted support stand, the 58-HD 
furnace is designed with Heli-arc 
welds and O-ring seals on all ports, 
flanges, and similar sections, for 
leak-tight joints. It may be readily 
evacuated at room temperature to 
a pressure of 1x10° mm mercury 
by a 2” diffusion pump backed by 
a 4 cu. ft. rotary gas ballast dou- 
ble-stage pump. 

The furnace operates on approx- 
imately 7 volts AC, 1 phase, 1,400 


Continued on page 32 
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SINTERING 





TEMPERATURES TO 2200° C--- PRESSURES TO .01 MICRON 
eo ® 


SINTERING FURNACE 


For production as well as laboratory use in such operations 
as: the production of refractory metals through hydride de- 
composition, sintering of Tantalum anodes and high tem- 
perature ceramic reactions. This KINNEY High Vacuum 
Furnace fulfills the needs of applications where very low 
pressures and residual atmosphere of high purity are re- 
quired. Write for full information on this and other new 
developments in KINNEY High Vacuum Furnaces. 


KINNEY VACUUM DIVISION 
THE NEW YORK AIR BRAKE POMP ATA) 


3594D WASHINGTON STREET + BOSTON 30 + MASS. 


WRITE: 

for Bulletin N § Please send me Bulletin No. 4510 and full information on 
or Bulletin No. KINNEY Sintering Furnaces. 

4510 Describing 


New Developments 
in Kinney High 
Vacuum Furnaces. 





Name 
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amperes in conjunction with spec- 
ial transforming equipment. Maxi- 
mum input to the heating element 
is 12 KW. 

The 58-HD furnace is available 
separately or as a complete pack- 
age test set-up of furnace, vacuum 
equipment, temperature control 
and electrical equipment, furnace 
support stand, and sapphire in- 
dentor. 


For further information circle No. 7 


New Ipsen Plant 

A new manufacturing plant has 
been announced by Ipsen Industries, 
Inc., of Rockford, Illinois. The 128 
acre site lies two miles northeast 
of Cherry Valley, Illinois. Manufac- 
turing operations in the modern 
fireproof building started last De- 
cember. 


The single story structural steel 
building has masonry walls and oc- 
cupies 40,000 square feet. Planned 
with an eye to future development, 
the building has two non-bearing 
exterior walls which can be knocked 
down for future expansion. All in- 
terior walls are movable. The flat 
bi-level steel decked roof provides 
a 21 ft: ceiling over half the plant 
area, and a 14 ft. ceiling over the 
remainder. 

Departments housed in the new 
building include fabricating, assem- 
bly, electrical, shipping and receiv- 
ing, and the stockroom. An experi- 
mental and development department 
has complete, up-to-the-minute fa- 
cilities. 
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This step in the planned expan- 
sion program of Ipsen Industries is 
expected to keep pace with the 
firm’s activities in the manufacture 
of equipment in widening fields of 
heat treating operations. Ipsen In- 
dustries has pioneered developments 
in automatic straight-through heat 
treating operations, high tempera- 
ture 100% forced convection heat- 
ing, complete atmosphere protec- 
tion during both heating and 
quenching cycles, high temperature 
carburizing, dewtronik and carbo- 
tronik instrumentation. 

A separate ofice building to in- 
clude sales, service and engineering 
facilities will be built on the same 
industrial site. Its completion, ex- 
pected by the end of 1960, coupled 
with modern landscaping _ plans, 
promises to develop a “campus- 
like” setting to the industrial site. 


For further information circle No. 8 


Thermomelt Holder 

An ingenious dispensing device 
which has enhanced the successful 
introduction of a new line of tem- 
perature indicators for the metal- 
working industry and other fields 
where heat or heat treating is used 
is now available. Developed for 
use with the Markal Company’s 
Thermomelt Precision Temperature 
Indicators in stick form, the device 
consists of a two-piece metal holder 
and dispenser. 

Markal Thermomelt Indicators 
melt at predetermined temperatures. 
Mark or stroke surface with Ther- 
momelt “Stik.” The mark melts 
when stated temperature is reached. 

Objective of the holder is two- 
fold: it must protect product from 
breakage, and it must be easy to 
dispense stick as it is used up. A 
holder comes with each stick as a 
complete package. 

Around the tubular part of the 
holder is a metal collar which, when 
drawn up to the dispensing end, se- 
curely retains the stick in any de- 
sired marking length. By sliding the 
collar toward the base of the holder, 
the stick can be either drawn out 
or retracted as desired. 


Thermomelt is used by engineers 
and metallurgists in such fields as 
heat treating, welding, metal cast- 
ing, metal forming, ceramics, plas- 
tics, rubber molding and in defense 
and power plants. A total of 63 
exact temperature ratings from 113 
to 2,000 F. are available in stick, 
pellet and liquid form. 


For further information circle No. 9 


High Vacuum Furnace 


An automatic high vacuum cold 
wall type furnace with a work space 
26 in. wide, 26 in. deep, and 24 in. 
high, with a 200-lb. capacity has 
been announced by Ipsen Industries, 
Inc., Rockford, Illinois. The gen- 
eral purpose vacuum heat treating 
unit will be used for high tempera- 
ture copper brazing and heat treat- 
ing of gas turbine parts and assem- 
blies. 


The furnace, series V-5-750, has 
an operating temperature of 2,600 
F., a maximum operating pressure 
of 0.1 micron Hg, and takes a power 
supply of 150 kw/hr. It has a 
transformer built in for operating 
110V control circuits. Total floor 
space required is 10 ft. 10 in. by 13 
ft. 101% in. which includes the fur- 
nace, the vacuum system, control 
panel and power panel. The fur- 
nace is charged horizontally and has 
a molybdenum hearth. The charg- 
ing door is side hinged and is 
equipped with a sight glass for view- 
ing the work during heating. The 
pumping system consists of a 120 


Continued on page 34 
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From left to right, Mr. Karl Woerle, Foreman, Mr. Neil Paterson, Supervisor of Tools and Equipment, Mr. Robert Settles, Park Chemical Company Representative 


Hamilton Standard gets better results from 


Park Aluminum Brazing Salt 


In many cases, dip brazing in salt baths is the most practical method of 
joining aluminum. Extremely thin gage aluminum can be handled without 
damage from pitting or distortion because of uniform heating, close 
temperature control and the buoyancy of the molten bath. Salt brazing is 
often the only way complicated assemblies such as heat exchangers can be 
brazed successfully. 


Park Aluminum Brazing Salts are superior to other fluxes because of their 
better fluidity, greater stability, freedom from sludge and ease of cleaning. 
They act as wad 4 flux and heat transfer medium for all dip brazing operations 
on aluminum alloys. Joints can be made by using wire ——. flat shims or 
brazing sheet. Assemblies of various sizes and shapes can be brazed at the 
same time, saving time and labor 


PARK CHEMICAL COMPANY .- 


APRIL-MAY 1960 


Hamilton Standard’s work includes a variety 
of aircraft parts requiring a high quality bond. 
It is important that an aluminum brazing salt 
be used that meets their high standards of 
quality. Park Aluminum Brazing Salt D has 
produced quality brazing efficiently and eco- 
nomically for Hamilton Standard. Separate 
additions of costly chlorides have been elimi- 
nated. Laboratory and maintenance control 
has been reduced to a minimum. The problem 
of desludging three times a week has been 
reduced to checking for sludge once a week. 
The stability and reliability of Park Aluminum 
Brazing Salt has been amply demonstrated. 


For detailed information on Park Aluminum 
Brazing Salts and their applications, send for 
technical bulletins or contact your nearest 
Park representative. 


8074 Military Avenue, Detroit 4, Michigan 
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GUARANTEED 
ACCURATE 


The Most for Your 
“Rockwell Testing” Dollar! 


Clark Hardness Testers are guaran- 
teed accurate for all “Rockwell 
Testing”. Clark's exacting workman- 
ship in the production of penetrators, 
testing blocks, anvils, and other 
accessories pays off in exceptional 
accuracy on the job. No wonder the 
low cost surprises our first-time 
customers. Clark Instrument, Inc., 


10205 Ford Road, Dearborn, Mich. 


FREE REFERENCE BOOK 

All information about hardness test- 
ing in easy-to-read text with many 
illustrations. Just write “Send 
Book" on your letterhead. De- 
scription and prices for Clark 
Hardness Tester and free 
Hardness Conversion Chart 

also available on request. 


CLARK INSTRUMENT, INC 
10205 FORD ROAD 
DEARBORN, MICHIGAN 


Missile-Age Accuracy 
PRE 
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c.f.m. mechanical pump and a 16 in. 
diameter vapor diffusion pump 
capable of a pump-down time from 
atmosphere to | micron Hg in less 
than 20 minutes. 

The power panel of the V-5-750 
vacuum furnace houses the main 
power transformers, the main con- 
tactor, the current transformer for 
ampere and voltage indicators. The 
control panel has a switch allowing 
the furnace to be set for manual or 
automatic operation at the will of 
the operator. The entire heat treat- 
ing sequence, including time at tem- 


perature and cooling cycle, can be 
operated automatically. All opera- 
tions or any single operation can be 
changed from automatic to manual 
at any time during the sequence. 
Shown here is the control panel for 
the series V-5-750. 


For further information circle No. 10 


Improved Tooth 

An improved tooth by tooth gear 
hardening machine for 6 in. to 60 
in. diameter and | to 5 diametral 
pitch gears has been announced by 
Ajax Magnethermic Corporation. 

The tooth by tooth gear harden- 
ing machine features complete auto- 








it’s significant that 


COMMERCIAL HEAT-TREATERS 


like METALLURGICAL P 


ROCESSING CORP. 


- 
ie # ASS Piads: 


...are the most ENTHUSIASTIC 
operators of the NEW 


ROLOGK 


Yes, commercial heat-treaters .. . men who depend wholly on the cost-efficiency 
of their equipment and the competitive high quality of their work . . . have been 
among the first to see the unique advantages of this entirely fresh approach to 
Carbon Potential Control. “The finest thing of its kind and a really practical, 
dependable solution to the problem,” says Mr. Louis Perlman, President of 
Metallurgical Processing Corp. 

Other heat-treaters and heat-treating department heads agree. Here is a rela- 
tively simple, fully engineered system that works. 


THESE OUTSTANDING ADVANTAGES CAN BE YOURS TO ENJOY, TOO! 


Measures carbon potential of gas continuously by an entirely NEW method * 
Once properly adjusted to furnaces and gas generators, the control action is 
precise and dependable * Requires a minimum of attention . . . does not call 
for specially trained operators * Permits far more uniform control of furnace 
atmospheres and hence results in more uniform, clean, high-quality work. 


U. S. Patent No. 2,818,246 (Kappel) 


CARBON POTENTIAL CONTROLLER 


For further information write to the Rolock Engineering Department. 


ROLOCK INC., 1332 KINGS HIGHWAY, FAIRFIELD, CONN. 
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matic indexing and scanning and a 
pedestal with two hub adaptors, ad- 
justable with lead screw and crank. 
This unit is now completely hy- 
draulic with temperature compen- 
sated scan speed control valves. 
Cam bars for length of stroke and 
control of heat and quench are 
mounted on the front for greater op- 
erator convenience. An_ inductor 
ground detector is available to pre- 
vent damage to the inductor or gear 
in the event of misalignment. 





The tooth by tooth induction 
heating method hardens teeth from 
one tip through the root to the tip of 
an adjacent tooth. The highly 
stressed root zone is strengthened 
for greater load-carrying ability. 
Tooth faces are fully hardened for 
maximum resistance to abrading 
and pitting. Compressive residual 
stresses at the surface in the root 
greatly improve fatigue life. 


For further information circle No. 11 


Hi-Temp Ceramic Brick 


Ipsen Super Alloyed ceramic ma- 
terial used successfully for radiant 
tubes, furnace fans, and thermo- 
couple protection tubes has been 
joined by a companion material of 
extreme refractoriness which has 
been made into a high temperature 
lightweight insulating brick. This 
ceramic brick was developed by the 
Ceramic Division of Ipsen Indus- 
tries, Inc. 

The material is formed in con- 
venient brick size of 214 in. by 
414 in. by 9 in. This exclusive 
formulation of aluminum oxide ma- 
terial is expanded and then fired. 
This creates a cellular structure in 
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DON’T BE 
AN 


6.1% OF INDUSTRIAL 
FIRES ARE CAUSED BY 


METAL TREATING OPERATIONS 


HANNITE is 


Non-Flammable 


CONTROLLED QUENCHING 
RATES 


INDUCTION HARDENING 
TANK QUENCHING 
FLAME HARDENING 


Send for sample and literature 


J. HANNAN COMPANY 
12727 BUCKEYE RD. © CLEVELAND 20, OHIO 





which all cells are interconnected. 
Its absorbent property permits gas 
to pass through for purging or 
evacuation. This material has the 
density or weight of a 1,600 F. 


insulating firebrick, and an insulat- 
ing value comparable to a 2,300 F. 
insulating firebrick. It can be 
operated up to 3,400 F. It can 
readily be cut, sawed, or filed. 
This type of insulating ceramic 
material has a wide range of appli- 


cation in the nuclear, metallurgical, 
chemical, and aeronautical indus- 
tries. In the high temperature metal- 
lurgical field it has immediate ac- 
ceptance as lining for hydrogen 
furnaces, for vacuum processing, 
and as a catalyst support in 
generators. 


For further information circle No. 12 


Aircraft Salt Bath 


Amco-Weld, Incorporated has 
placed in operation a Lindberg- 
Upton Salt Bath Furnace for the 
heat treating of supersonic aircraft 
parts manufactured in their Abilene 
plant. 

The high temperature salt bath 
furnace provides the rapid heating 
cycle required, precise temperature 
control and thermal = efficiency 
necessary in the heat treating opera- 
tion. 


For further information circle No. 13 
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HIGH FREQUENCY 
INDUCTION 


Lepel induction 
heating equipment represents 


the most advanced thought in the 
field of electronics... the most prac- 
tical and efficient source of heat 
developed for numerous industrial 
applications. You are invited to send 
samples of work with specifications 
Our engineers will process and re- 
turn the completed job with full data 
and recommendations without cost 
or obligations, 





TYPICAL INDUCTION 
HEATING APPLICATIONS 


PLASTIC COATING 
OF TOOL HANDLES 
a 


A production line operation for 
coating handles of tools at Whitney 
Metal Tool Co., Rockford, Ill. uses 
induction heating with excellent re- 
sults. The handles only are heated 
by induction to the desired tem- 
perature then dipped into a vinyl 
chloride base coating material for 
a short period depending upon the 
thickness of coating desired. The 
plastic coating formed on the han- 
dles is then cured by immersion in 
a carbo-wax bath. 


FORMING OF METAL STRIP 
FACILITATED BY 
PROGRESSIVE ANNEALING 





(©)()©)©)©) 


7 STEEL STRIP 


tt er 
“ease. 
wae asa eas 
veouoococon 











Metal forming operations which 
require intermediate anneals to re- 
store ductility can be facilitated by 
induction annealing the strip pro- 
gressively. Diagram illustrates this 
procedure for partially formed thin 
austenitic stainless steel strip. The 
induction annealing operation is 
scheduled in the production line 
between two press operations. 
Metal strip and wire of other mate- 
rials are also induction annealed 
in this manner. 


WRITE FOR NEW LEPEL CATALOG 


Electroni 


Tube Generators from 1 


Kw to 100 Kw 


Spark Gap Converters from 2 Kw to 30 Kw 


HIGH FREQUENCY 


Lepel LABORATORIES, INC. 
55th ST. & 37th AVE., WOODSIDE 77, N.Y 
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Equipment Orders Spiral 


Net new orders of $6,827,000 for 
industrial heating equipment in 
January 1960 were up 50% above 
the volume of $4,545,000 attained 
in January 1959, according to the 
Industrial Heating Equipment As- 
sociation. 

Net new orders in January 1960 
for induction heating equipment 
totaled $1,068,000, up 6% over the 
January 1959 volume of $1,004,- 
000. 1959 billings for this seg- 
ment of the industry amounted to 
$20,036,000, a gain of 66% over 
1958 billings of $12,034,000. The 
total backlog of induction heating 
equipment orders at year end 1959 
was $8,308,000. 


Errata 


Sharp-eyed readers have called 
our attention to an error in the 
last column of the sales figures 
for industrial furnaces as pre- 
sented on page 9 of the January- 
February issue. Instead of $58,- 
868,179, the total shou'd have 
been $85,868,179. 


High Temperature Baskets 

Carburizing boxes which provide 
maximum design efficiency _ for 
many high temperature parts hard- 
ening and heat treating applica- 


available from Wiretex 
Bridge- 


tions are 

Manufacturing Company, 

port, Connecticut. 
Continued on page 37 





FABRICATORS 


DESIGNERS 
OF SPECIAL 
EQUIPMENT 


High alloy such as RA-330, Hastelloy 
and Inconel—for the heat treating in- 
dustries . . . a plant with over 50 years 
experience as fabricators, and grey 
iron castings. Illustrated above is 
Venturi-High Temperature Alloy. 


Alloy muffle 
. example 
of one type 
fabrication 
job. 


Corrugated 
baskets. 


Pickling 
racks. 


Fully illustrated colored brochure shows 
many types of Custom Fabrication . . . 
write for it today. 


BERLIN Si: 19081— 
CHAPMAN CO, 


Division of BERLIANA CORP. 
BERLIN ®© WISCONSIN 
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The boxes include design fea- 
tures developed through years of 
custom manufacture of fixtures 
for specific high temperature jobs. 
According to manufacturers of 
high heat resistant alloys used in 
such applications, design is often 
the key determinant of job effi- 
ciency and maximum fixture life. 

Wiretex engineers note that 
proper design of fixtures for use 
under temperatures in excess of 
1,450 F. is largely dependent upon 
the type of alloy used and other 
job specifications. In many cases, 
a custom manufactured fixture is 


years experimentation, have been 
successfully employed for many 
high temperature applications 
which formerly required use of cus- 
tom-made equipment. 

The containers are fabricated 
from 1/8 in. sheets of Type 330 
alloy, a stable, austenitic nickel- 
chromium combination. Model 
M-37 is 6 in. wide by 14 in. long 
and 6 in. high. Model M-39 is 7% 
in. by 744 in. by 9% in. 

Use of Type 330 alloy permits 
the fixtures to be used in applica- 
tions where high thermal shock is 
encountered. Besides its great load 
carrying strength, it offers high re- 
sistance to absorption of carbon 
and nitrogen in working tempera- 


Furnace Gas Analyzer 


A new instrument designed to 
afford more accurate and reliable 
analysis of furnace and other con- 


trolled atmospheres has been intro- 
duced by the Perkin-Elmer Corpo- 


required for maximum efficiency. 
Two Wiretex carburizing boxes, 
however, developed after many 


to 1,950 F. 


tures, and oxidation resistance up 


For further information circle No. 14 


ration, Norwalk, Connecticut. The 
P-E 184B Furnace Atmosphere 
Analyzer is a plant-tested process 

Continued on page 38 





SILICON CARBIDE HEATING .. . 


Concluded from page 9 


Hayes reports that element resistance has increased 
only slightly during the first year of operation. 

On-the-line elements also heat furnaces, ovens and 
periodic kilns in other fields including ceramic and 
chemical. This equipment is used for such processes 
as firing ceramics, brazing, annealing, calcining and 
roasting, and for experimental work. 


Continuous Evaluation 


Test results on Globar® elements operating on line 
voltages are continually being evaluated. In a 12,500 
hour (over 17 months) test, 26 in. by 9 in. by 5¢ in. 
elements operating in air at 1,800° F. increased in 
resistance about 15%. 

Eight 34 in. by 12 in. by *4 in. elements connected 
two in series in a machine shop furnace operated 
periodically up to 1,850° F. increased in resistance 
about 13% in 22 months. 

A single 29 in. by 23 in. by 14 in. element was 
operated recently at 1,650° F. for 4,000 hours, at 50 
watts per square inch at 110 volts. The resistance 
increased 5% during this test. 

Four 53 in. by 34 in. by 114 in. elements ran for 
nine months (6,600 hours) at 2,200° F. and increased 
an average of 25% in resistance. 


Increased Interest — Wider Acceptance 

Electric furnaces are answering the increasing need 
for heat treating in protective atmospheres. The adapt- 
ability of long life silicon carbide elements, the ease 
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of replacement and minimum maintenance, and the 
low initial cost are important to furnace operators. 

On-the-line operation is opening up entirely new 
markets for electrically heated furnaces where previous- 
ly costs were prohibitive. 








Completely Packaged 


— for shop or laboratory use 


PERECO 
Electric 


FURNACE 


FG SERIES 
Ay ilahl in a N i, 


of Sizes 














Treating high-speed steel is just one of the jobs which are being handled 
more efficiently with the accurately controlled, clean electric heat of 
Pereco Furnaces. Also more economically! This is substantiated by —_ 
from users—representing a cross-section of i stry—from all points the 
globe. And the FG Series Pereco Unit (illustrated 
above), with operating temperature to 2500 F., is 
only typical of many standard models—with ao wide 
choice of controls—available for handling different 
types of work. Whatever your furnace need may 
be, it will pay you to investigate a Pereco Furnace. 


PERECO ALSO MANUFAC- 
TURES STANDARD OR 
SPECIAL FURNACES FROM 
450 F. TO 5000 F. 


PERENY EQUIPMENT CO., INC. 


Dept. O. 893 Chambers Rd. 
Columbus 12, Ohio 





FOR DETAILS 
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gas chromatography _ instrument 
employing techniques widely used 
in petroleum and petrochemical in- 
dustries. The unit automatically 
provides more detailed data than 
other methods, and its high degree 
of accuracy improves product qual- 
ity and reduces operator time. It 
may be employed with auxiliaries 
to regulate input valves and other 
system elements. 


Applications for the new instru- 


and other combustion devices. The 
analyzer performs an automatic 
four-component analytical cycle, 5 
to 8 components on special order, 
every ten minutes. Materials usu- 
ally analyzed are oxygen, carbon 
dioxide, carbon monoxide and 
methane. Other components may 
be added or substituted depending 
upon the user’s requirements. 


For further information circle No. 15 


New Diffusion Furnaces 
A line of precision engineered 


ment include heat treat furnaces, gaseous and solid diffusion furnaces 
endothermic gas generators, kilns for the 


manufacture of quality 





ALL-SHEET CONSTRUCTION 
LENGTHENS LIFE OF 
FURNACE TUBES 


Experience of users shows much lower fre- 
quency of burn-out, with tube life extended up 
to 100°. In PSC tubes, precision-welded 
bends are of same metal and thickness as the 
legs. The continuously smooth walls result in 
uniform flow of gas, and reduce the carbon 
build-up and bend burn-out, which commonly 
result from the rough interiors of cast alloy 
bends. Lighter than cast by 33 to 50%, PSC 
radiant tubes cost less initially. Any size, 
shape or alloy. 


Heat-Tneat Equipment for Every Use 


THE PRESSED STEEL CO. 


Wilkes-Barre, Pa. 


WS 


= 
= 
SS 





transistors and semiconductor di- 
odes has been announced by the 
Pilot Plant Equipment Division of 
Lindberg Engineering Company. 

Furnaces are available in single 
and multiple zone models, depend- 
ing upon the temperature uniform- 
ity desired. Multiple tube models 
can be supplied, where floor space 
is at a premium. Pictured here is 
the Type G4T8-212 Gaseous Dif- 
fusion Furnace, one of the many 
models available. 

A variety of tube sizes, up to a 
maximum of 4” I.D., are available 
in the standard line of furnaces. Re- 
fractory accessory items can be 
supplied as part of the furnace. 


All models are shipped as a com- 
plete package, ready for operation 
upon connection to utilities. 


For further information circle No. 16 


Vacuum Society Symposium 


Cleveland, Ohio’s Sheraton Hotel 
will be headquarters for the seventh 
national Symposium of the Ameri- 
can Vacuum Society. Dates of the 
conclave are October 12 through 14. 
Industry members interested in at- 
tending should contact the Ameri- 
can Vacuum Society, Box 1282, 
Boston 9, Massachusetts. 

Authors interested in submitting 
papers may contact C. R. Meissner, 
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Georgia Institute of Technology, 
Engineering Experiment Station, 
Atlanta, Georgia. 


For further information circle No. 17 


Heat Treat System 


The General Electric Company's 
Rocket Engine Section announces 
the insta.lation of the world’s larg- 
est gantry-type heat treat system at 
its Cincinnati, Ohio, plant. It is 
scheduled to be operational by late 
spring 1960. Designed and built 
by the General Electric Industrial 
Heating Department at Shelby- 
ville, Indiana, this facility is capa- 
ble of handling loads measuring 10 
ft. in diameter by 30 ft. high. 

Main element of the facility is 
the high temperature Gantry Fur- 
nace. It is mounted vertically on a 
power driven carriage which re- 
volves around a circular pit con- 


quench; water quench-rinse  sta- 
tion; and supporting atmosephere- 
control equipment. Automatic and 
manual controls are provided for 
carriage travel and positive gantry 
furnace-to-pit alignment. Addi- 
tional pits are provided for pro- 


World's largest gantry-type 
heat treat system at General 
Electric’s Cincinnati, Ohio plant. 


tended to handle 40 foot high 
loads. 

Furnace power, control power, 
air, water, water drain, natural gas, 
and atmospheric gas are supplied 
to the Gantry Furnace thru the 
carriage bearing located in the cen- 


taining: two pit furnaces for com- 
bination preheat, tempering and 
stress relief; salt quench;  still-air 


posed oil quench stations. All fur- 
naces and quench tank stations are The Gantry Furnace is elec- 
designed so that they can be ex- 


ter of the pit. 


Continued on page 40 








| BIG SAVINGS! 
BUY AT FRACTION OF ORIGINAL COST! 


LINDBERG “HYCO” HYDRYZING 
ATMOSPHERE GENERATORS 


BRAND NEW! 


(Still in Oroginal 


500 CFH 
Weight: 1720 Ibs. 


Factory Packing 
Case) 


omy $585 


F.O.B. 
KANSAS CITY, MO. 





Motor, Blower, Filter, Flow Meters, Magnetic 

Starter, Push Button and 2 sets of instructions 

for Installing, Operation and Maintaining. 
WRITE, PHONE OR WIRE: 


Power Unit Sales Company 


2102 W. Chestnut Ave., Dept M 


SANTA ANA, CALIFORNIA Phone: KI 2-9746 
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Sentry 
Hardened 
Tools 


Stay Sharper 
Longer 


There’s no better “insurance” against costly, pre- 
mature dulling of your high speed production 
tools than reliable Sentry hardening. Sentry’s 
unique Diamond Block provides a truly neutral 
atmosphere that permits heat treating for 
maximum hardness without danger of scale or 
decarburization ... keeps your production tools 
sharper longer. 


Like a free demonstration? Send us your sample 
high speed steel tool and we'll Sentry barden it 
for you free of charge. 





ELECTRIC 
FURNACES 


REQUEST CATALOG C=15, werre THE SENTRY CO., FOXBORO, MASS. 
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heats like... 
is more modern than... 
is more economical than... 


INDUSTRIAL GAS 
BURNERS & FURNACES 


Using Only Low Pressure Gas 


for Clean, Fast, Quiet Heat-Up at Lowest Cost! 


HIGH SPEED FULL MUFFLE FURNACES LARGE FLOOR TYPE 

Bench type for heat treating high speed OVEN FURNACES 

and alloy steels. Temperatures For universal heat 

to 2400° F. treating of larger 
pieces, Temperatures 
to 2000° F 


“BUZZER” 
CATALOG” 


CHARLES A. HONES, INC. 


145 So. Grand PE Baldwin, L.I., New York BAldwin 3-1110 
“BUZZER” Burners & Furnaces for Heat Treating, Melting, Soldering 
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trically heated and designed to 
maintain continuous close _toler- 
ance temperatures, within + 10 F 
up to 2,000 F. 

Total power rating is 1,030 KW, 
divided into four controlled zones, 
providing maximum _ temperature 
uniformity regardless of the length 
of work piece being heat treated. 

Endothermic, thermalene, at- 
mosphere gas for the Gantry Fur- 
nace is provided by two 4,000 CFH 
thermalene producers. Each therm- 
alene producer is equipped with a 
Foxboro dew point controller. This 
device continuously samples for 
moisture content of the gas output 
of the producer. Control devices, 
operating in conjunction with the 
Foxboro instrument, automatically 
control the dew point by changing 
the ratio of gas and air input to the 
producer. 

Work to be heat treated is trans- 
ferred between the Gantry Furnace 
and the pit furnaces by means of a 





from General Electric 








for copper brazing, silver brazing, sintering, bright annealing 


Mesh-belt Furnaces from General Electric are specially designed 
for low-cost, high-volume production. They can be installed in a con- 
tinuous production line, accepting parts ready for heat processing and 
delivering the processed parts ready for assembling or packaging. 
Available with either ribbon or silicon carbide resistors, the furnaces 
provide reliable, continuous operation with minimum maintenance. 
Heavy insulation keeps operating costs down and eases working condi- 
tions around the furnace. Since these furnaces can achieve substantial 
cost reductions and quality improvements, they are extremely popular; 
over 200 General Electric mesh-belt furnaces are now in operation. 


Ask your General Electric sales engineer 
for complete data on G-E mesh-belt fur- 
naces or write for bulletin GED-3881. 
General Electric Company, Schenectady 5, 
New York. 756-01 


Progress /s Our Most Important Product 
GENERAL ELECTRIC 


METAL TREATING 





gas tight chain hoist system. This 
system extends down through the 
top and operates inside the gantry 
furnace. The hoist mechanism is 
driven by a GE Speed Variator 
which provides hoisting speeds 
ranging from 5 to 40 ft. per min- 
ute and lowering speeds from 5 to 
60 ft. per minute. 

The two vertical pit-type fur- 
naces may be used for a combina- 
tion of preheat, tempering and 
stress relief operations requiring 
temperatures ranging from 400 to 
1,400 F. Maximum temperature 
variation is + 10 F. These cylin- 
drical furnaces are refractory lined 
and insulated steel structures that 
are designed to accept loads meas- 
uring 10 ft. in diameter by 30 ft. 
high. Total furnace rating is 1,050 
KW, divided into four zones of 
control. Each furnace is equipped 
with a 21,000 CFM recirculation 
fan to assure optimum circulation. 

The salt quench and water 
quench-rinse stations are similar in 
design, construction, and opera- 
tion. Both are vertically erected, 
cylindrical steel tanks which are 
heated by four gas-fired, radiant 
tube type immersion heaters. 

The salt quench equipment is 
designed for continuous operation 
at temperatures ranging from 300 
to 1,000 F. Rapid, continuous cir- 
culation of the molten salt to all 
points of the work load and tank 
is accomplished by three solution 
agitators. Total rated heating ca- 
pacity is 2,500,000 BTU/HR. 

The water quench-rinse equip- 
ment is designed to provide water 
temperatures up to 180 F. Water 
recirculation is provided by a 
motor driven 250 GPM _ pump. 
The gas burners used with the 
water rinse heating tubes are rated 
at 312,000 BTU/HR each, pro- 
viding a gross input of 1,250,000 
BTU/HR. 

Metallurgical facilities comple- 
menting the new heat treat system 
include magnaflux, X-ray, tensile 
and hardness testing, ultrasonic in- 
spection, plus environmental test, 
stress. 

For further information circle No. 18 
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Plate Treating Line 


Construction has started on the 
new plate heat treating line at the 
Homestead District Works of United 
States Steel. This new line is the 
second to be designed and installed 
at this plant by the Drever Com- 
pany, Bethayres, Pennsylvania. 
While no larger than the first, the 
line can provide greater production 
of heat treated plate due to greater 
flexibility provided for handling 
plate and from improved combus- 
tion design. 

The line, built to process plate 
up to 45 ft. long by 156 in. wide, 
and 2 in. thick, will consist of a 
hardening furnace, a tempering 
furnace and a Drever pressure 
quench. The hardening furnace will 
have a maximum temperature rating 
of 1,750 F. and will be about 18 ft. 
wide and 142 ft. long. It will handle 
18 tons per hour with an average 
hearth load of 90%. 

The tempering furnace provides 
a maximum temperature of 1,350 F. 
and can process 22 tons per hour. 


Located to receive plate from 
either the hardening furnace, the 
tempering furnace or the previously 
installed stainless plate furnace, the 
Drever quench utilizes water sprays 
combined with a platen press. This 
press keeps the plate flat during 
quenching. It will have an area of 
164 in. x 48 ft. with a pressure 
of 100 tons. Quench water is de- 
livered at the rate of 21,000 gpm 
through 34,632 holes. 

The continuous heat treating line 
will be under the control of a single 
operator located in a room over- 
looking the line, with complete push- 
button control and with television 
monitoring. It is expected to be in 
operation during the late summer 
of this year. 

Construction of another Drever 
continuous plate heat treating line 
at this plant is going ahead at the 
same time. This new line wiil treat 
plate from the 100 in. plate mill and 
will be used principally for the pro- 
duction of U. S. Steel’s ‘T’ Steel. 


For further information circle No. 19 
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2—48x48 Tumblast 
8—42x48 Tumblast 
2—27x36 Tumblast 


FOR SALE 
WHEELABRATORS 


Priced For Quick Sale — First come Ist choice. Dealers in- 


1—8’ Pangborn Table Blast 

1—4’ Pangborn Table Blast 

Dust collectors available if desired. 
Trade-in accepted, Also terms available. 

Many other guaranteed rebuilt machines in stock. 


Diamond Sales, Inc. 
5654 W. Jefferson Ave. 
Detroit 9, Michigan 








able. 





BRAZING OR HEAT TREAT FURNACE 


General Electric, gas fired furnace, bell type, complete with 
blowers, consisting of one bell and four bases for operation 
up to 2100°F. Each base includes inconel retort with sand 
seal capable of accepting work measuring 60” x 20” x 7”. 
Connections for controlled atmosphere in retorts. Automatic 
temperature recorder-controller. Equipment for generating 
“Exogas” or dissociated ammonia 


The Griscom-Russe!l Company 


also avail- 


N. B. Miller 











NEWS TO HEAT TREATERS 
Hot Hardness Tesier 


A hardness tester designed to 
make multiple indentations in re- 
active or heat sensitive metals at 
temperatures up to 1,600 C at pres- 
sures in the order of 10°mm Hg. 
absolute has been announced by 
Vacuum Specialties Company, 
Somerville, Massachusetts. 


The indenter is a sapphire point 
on a molybdenum rod with a 2 kil- 
ogram weight. This assembly is 
mounted on a cross feed table, 
operated from outside the vacuum 
chamber, with micrometer adjust- 
ments, so that a great many closely 
spaced indentations can be made 
on one or more samples held in 
the anvil without losing tempera- 
ture or vacuum. 





GENERAL 


ALLOYS 


COMPANY 


EXD WEST FIRST STREET * BOSTON 27, MASSACHUSETTS 


Special Announcement! Giant-size Tublarform Heat Treat Fix- 
lures, ranging in sizes up to 6’ diameter x 16’ high, for treating 
missile bodies and rocket motor housings will be on display at 


General Alloys’ exhibit at the Metal Show 


.. « Booth No, 548. 





The hot zone consists of a 
tantalum resistance heating ele- 
ment surrounded by a group of 
tantalum and stainless steel heat 
shields. Maximum temperature ob- 
tainable is in excess of 2,000 C. 





The testing chamber is pumped 
by a 6 in. fractionating type oil dif- 
fusion pump with a liquid nitrogen 
trap to insure the required degree 
of vacuum and minimize the back- 
streaming of contaminants into the 
tank from the pumping system. 
The entire pumping system is oper- 
ated from the main control panel. 


For further information circle No. 20 


Medical-Metal Effort 


High Vacuum Equipment Corpo- 
ration of Hingham, Massachusetts, 
through its subsidiary, Kinetics 
Corporation, and the Mark Com- 
pany, a Division of Image Trans- 
fer Inc., of Randolph, Massachu- 
setts, have joined forces in solving 
the troublesome problem of join- 
ing stainiess steel components in 
artificial heart-lung machines, the 
substitute for the human heart and 
lungs during open heart surgery. 

Heretofore conventional welding 
techniques have been considered 
unsatisfactory because of ever-pres- 
ent microscopic cracks in the joint 
area and the excessive grinding 
and polishing necessary to achieve 
the almost perfect finish required 
on this equipment. Torch brazing 
was unsatisfactory because of the 
toxic constituents present in low 
temperature braze filler metals and 
fluxes. 


METAL TREATING 








The new technique evolved by 
the Kinetics Corporation in the 
brazing of stainless steel and super- 
alloy components of aircraft gas 
turbines, nuclear reactors, missile 
and electronic components is now 
employed in the production of the 
artificial heart-lung machine. A 


filler metal, composed primarily of 
nickel, is preplaced at the joint 
area and brazing takes place in a 
vacuum furnace at temperatures of 
1,800 to 2,200 F. An atmosphere 
equivalent to that encountered 
about 120 miles off the surface of 
the earth is maintained during the 
brazing cycle. This technique pro- 
duces a void-free bond with smooth 
fillets at both sides of the joint. 
The absence of air or other con- 
taminants in the furnace during the 
brazing cycle renders flux unneces- 
sary. Since the filler metal approx- 
imates the composition of the stain- 
less steel being joined, an excellent 
color match is obtained. Skillful 
polishing of the finished product 
produces a homogenous appear- 
ance. 


For further information circle No. 21 


Sunbeam Appoints Etter 

Sunbeam Equipment Company, 
Meadville, Pennsylvania, has an- 
nounced the appointment of Etter 
Engineering Company, New Haven, 
Connecticut, to handle their line of 
industrial heat process furnace 
equipment in the states of Connecti- 
cut, Massachusetts, Rhode Island, 
New Hampshire, Vermont and 
Maine. 

The appointment of Etter Engi- 
neering as Sunbeam’s representative 
is calculated to give a more com- 
plete merchandising approach to the 
firm’s sales picture. 

For further information circle No. 22 
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WEST 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 


f UTA MITEL Zé a 


EACH phase 
in their manufacture 


requires precise 





Temperature Control 


by WEST 


STEPLESS Controllers (Mode! JSB) 
infinitely modulate electric heat. 

No on-off pulses. Prolongs heater-life, 
saves power. Exclusive manual 
switch, adjustable maximum and 
minimum input control. Tubeless. 
Compact. Least maintenance and 


operating attention required. 


PROGRAMMER (Model JSBG Stepless) 
for the most precise control of temperature- 
time cycle, integrated by simply cut 
cam. Most compact. Can also control 
secondary operation at any point in the 
time cycle. Program Controllers are also 
available with other control forms:— 
(Off-On, Proportioning, etc.) Ask your 
West representative or write direct for 


Bulletins JSB and JG. 


See us at the ISA_ Instrument- 
Automation Conference & Exhibit, 
San Francisco, California, Brooks 
Hall, May 10-12, 1960, Booth 419- 
421 


4357AA W. MONTROSE, CHICAGO 41, ILL. 


British Subsidiary 


WEST INSTRUMENT LTO 


52 Regent St 
o Canada by Davis Awtomatic Contre 


epresented 


Brighton | 


St 


e% 








STOP SCALING 
CARBURIZATION & 
DECARBURIZATION 
DURING HEAT 
mo ees TREATING 


MARKAL ‘C-R” COATINGS 


*XiDaTION, caRBURIZATION 
protect against oxidation, corrosion, 
scaling, gas absorption, carburizing and decarburizing 
during heat-treating, annealing, normalizing or stress- 
relieving. 


MARKAL “C-R” Coatings protect up to 2100° F. steel, stain- 
less steel, copper, copper bronze, nickel bronze, titanium, zir- 
conium, titanium and molybdenum alloys, inconel and monel 


Wacthil 


_ HEAT- PROOF 
_ COATING 





metals during heat-treating. 


MARKAL “C-R” Coatings can be removed easily from surface 
after operation is completed, in most instances. 


Write on company letterhead for complete information. Engineering service available 


for special problems, 


The Mark of Quality . .. MARKAL Protective Coatings 


MARKAL COMPANY 


3102 West Carroll Avenue, Chicago 12, Illinois 











You Get Better Results 


HEAT TREATING! 





@ Use the NIAGARA AERO HEAT 
EXCHANGER to control the temper- 
ature of your quench bath and you re- 
move the heat at its rate of input, always 


quenching at the exact temperature that 


will give your product the best physical 


properties. 


The Niagara Aero Heat Exchanger 
transfers the heat to atmospheric 
air by evaporative cooling. It ex- 
tends your quenching capacity 
without using extra water. It pays 
for itself with water savings. 


You can cool and hold accurately 


the temperature of all fluids, gases, 
air, water, oils, solutions, chemicals 
for processes and coolants for me- 
chanical and electrical equipment. 
You get closed system cooling, free 
from dirt and scale. 

Write for Bulletins 120, 124, 132 


NIAGARA BLOWER COMPANY 


Dept. MG-4, 


405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities of U. S. and Canada 





Metal Awards Honors 


Three new ASM Metal Awards 
have been established by the Trus- 
tees of the American Society for 
Metals, according to an announce- 
ment by Allan Ray Putnam, ASM 
managing director. 

Two of the new awards will be 
given in honor of the late William 
Hunt Eisenman, a founder member 
of the society and its national secre- 
tary for 40 years. The third award 
is in the name of the late Dr. Mar- 
cus A. Grossmann, a past president 
of the 31,000 member metals en- 
gineering society. 

The William Hunt Eisenman En- 
ginering Award of the American 
Society for Metals will be presented 
each year for outstanding contribu- 
tions in the practical application of 
the science of metallurgy to the 
production of metals or their engi- 
neering use. 

The Eisenman Teaching Award 
will be presented to a teacher of 
long standing reputation through 
his ability to inspire students and 
impart enthusiasm and understand- 
ing. This will not be necessarily 
an annual award. 

The ASM Trustees established 
The Marcus A. Grossmann Young 
Authors Award to encourage cre- 
ative writing by young metal scien- 
tists. The Young Authors Award 
will be granted to the authors under 
age 35 of the most outstanding pa- 
per in ASM Transactions, the an- 
nual record of scientific develop- 
ments in the field of metals. 


For further information circle No. 23 
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HEAT RESISTING 
ALLOYS 
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Stock List and Literature Available 


| osséa Aisors, nc. @ | 


5309 CONCORD AVE, 
| 330 WILLIAM ST. 














DETROIT 11, MICH. 
SOUTH RIVER, N. J. | 


~— eee F 


METAL TREATING 





NEWS TO HEAT TREATERS 


Roller Treating 


A semi-automatic low frequency 
induction heater for heat treating 
rollers and wheels has been de- 
veloped by the Ajax Magnethermic 
Corporation, Youngstown, Ohio. 
Power source can be either a direct 
line 60 cycle or multiductor 180 
cycle static frequency converter. 





The induction heater features 
automatic indexing with parts car- 
ried to heating coil and quench and 
returning to unload-reload position. 
Quenching of one part while another 
part is heating provides continuous 
production. 

The machine is designed to heat 
track rollers, crane wheels, and 
other similar parts in diameters 
ranging from 6 in. to 14 in. Low 
frequency induction heating equip- 
ment obtains high efficiency at low 
initial cost. 

Heat treating with this system 
is fast, as few parts are in process 
and practically no scale or de- 
carburization is produced. Residual 
stresses are minimized without dan- 
ger of hardening the bore or other 
hub sections which may be subse- 
quently machined. 


For further information circle No. 24 


Norton Finish Pins 


Bonded shapes for abrasive 
tumbling, manufactured by Norton 
Company, now include round and 
triangular pins, especially designed 
for barrel finishing intricate parts. 


Continued on page 47 
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For almost every 
hardness testing requirement 


There’s a Wilson “Rockwell” 
instrument to do the job 


Wilson “Rockwell” Hardness Test- Wilson ‘'Brale” 
ers can help make your products Diamond Penetrators 


better, stronger, longer lasting. 
They give reliable results on the give Perfect Readings 


production line, in laboratories, in A perfect diamond pen- 

tool rooms, and in inspection de- etrator is essential to 
partments. They’re as easy to use accurate testing. Only 

as a center punch, as durable as a flawless diamonds are 
machine tool, as sensitive and ac- used with Wilson 

curate asa precision balance. That’s “Brale” penetrators. 

why Wilson “‘Rockwell’”’ is recog- Each diamond is cut to 

nized as the world’s standard of an exact shape. Micro- 
hardness testing accuracy. scopic inspection and a 
comparator check of each dia- 
Waite for Catalog RT-58. mond—one by one—assure you 
It gives complete details on of accurate hardness testing 
the full line of Wilson hard- every time. 

ness testing equipment. 





TWINTESTER 
combines functions 


Superficial Testers 


ee ae and fully automatic 


models for automatically tested 
pieces at rates to 1,000 pieces per 


WILSON ‘ROCKWELL’ 
HARDNESS TESTERS *<° 


Wilson Mechanical Instrument Division 


American Chain & Cable Company, Inc. 
230-R PARK AVENUE, NEW YORK 17, NEW YORK 
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BRAZING STAINLESS JET ENGINE PARTS: 











REJECTS MINIMIZED, UTMOST SAFETY ASSURED 


ample, if the hydrogen pressure or the power supply 
fails, a safety solenoid shut-off valve automatically 
cuts off the hydrogen line, starts nitrogen flow and 
sounds a horn alarm. Nothing is left to chance. 


Serving a major aircraft and automotive parts manu- 
facturer, this Harper Elevator Furnace can be relied 
upon for top-caliber dry hydrogen brazing on every 
run. What’s more, it’s built for “fail-safe” operation. 


In the application shown above, fluxless copper 
brazing and bright hardening are performed simul- 
taneously within retorts to produce stainless steel jet 
engine sub-assemblies. The furnace is also utilized 
regularly for nickel alloy brazing and annealing a 
variety of other stainless steel parts. According to the 
user, there have been practically no rejects or reruns. 


One big reason behind this success is the modern 
gas flow control panel which was designed and sup- 
plied by Harper for governing atmosphere gases. With 
valves, flow meters, manometers, bubble bottles and 
test cocks neatly mounted and well illuminated, flow 
rates and pressures can be readily checked and 
adjusted. 


Safety is provided in a most positive way. For ex- 


FOR BRAZING, SINTERING, WIRE ANNEALING, 


When you first plan to braze, anneal or harden 
stainless steel parts, you'll find it pays to talk it over 
with a Harper representative ... for Harper can build 
the furnace best suited to your needs: box, pusher, 
hump mesh belt, roller hearth, bell, elevator or pit. 


Harper’s new booklet, “How to Braze Stainless 
Steels,” is yours for the asking. Write. Harper Electric 
Furnace Corp., 51 River St., Buffalo 2, N. Y. 


HARPER ‘ius 


BRIGHT ANNEALING, FORGING AND RESEARCH 
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Continued from page 45 
The abrasive pins were developed 
to finish hard-to-reach areas of 
serrated or grooved machined pieces 
which have proved difficult to finish 
completely with the previously 
available tumbling abrasive, molded 
triangles or spheres. 

The new shapes are designated 
Tumblex RP (round pin) and 
Tumblex TP (triangular pin) abra- 
sive. The round pins are presently 
available in standard 5¢ in. length 
in diameters of 3/16 in. and 3¢ in. 
The triangular pins are | inch long 
and 3¢ in. on the sides. 

Tumblex RP abrasive 
suited to finishing parts with round 
holes or circumferential grooves. 
Tumblex TP abrasive is particularly 
suited to finishing slotted parts be- 
cause the 60 degree edge angle pre- 
sented to the work gets into the 
inside right angle corners which 
square or round edges of other 
finishing media cannot touch. 

All Tumblex abrasive shapes are 
designed for the mass processing 
of ferrous and non-ferrous metals, 
to remove burrs, heat treat scale, 
refine surfaces and form radii. This 
method replaces many hand deburr- 
ing and polishing operations, result- 
ing in lower finishing costs. 

Extensive testing has proved that 
the fatigue limit of hardened steel 
parts can be improved as much as 
20% by barrel finishing. 


is well 
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Better Heat Control 


Uniform furnace temperature for 
heat treating processes, regardless 
of uneven loading, may now be ob- 
tained by using excess air with 
North American Manufacturing’s 
new series 4423 Sealed-in Nozzle 
Mix Gas Burner. Uniform tempera- 
ture is achieved by lowering gas in- 
take while maintaining an excess air 
rate. 

Simplified design, combining a 
rugged cast-iron mounting plate and 
burner body into one piece with 9 
in. burned ceramic tile attached, 
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provides solid construction. Pro- 
vision is also made for a flame 
monitoring device to assure flame 
safety. Either an interrupted or 
constant pilot may be used. 


The largest size burner, 1% in., 
can have its fuel input turned down 
from 431 cfh to 52 cfh of natural 
gas when using 16 osi air pressure. 
This results in an available heat 
turndown ratio of 150 to 1 in a 675 
F. furnace. The hot mix temperature 
then issuing from the tile is less 
than 700 F. and the flame is en- 
tirely in the tile. 

This burner is available with air 
pipe sizes of %” to 14%”. A range 
of 70,800 to 431,000 Btu per hour 
is possible at an air pressure of 16 
OSI. 


For further information circle No. 26 


Hardened At 900 ZPH 


A unique, high-speed machine 
which can harden two bearing zones 
of a starter motor shaft at the rate 
of 900 zones an hour is now being 
used by one of the country’s lead- 
ing automotive manufacturers. The 


machine hardens two different shafts 
at one time—the longer shaft re- 
quiring two hardened areas, the 
shorter shaft only one. 


Induction Heating Corporation, 
of Brooklyn, designed and built the 
equipment which is hopper fed, has 
an automatic unload and can be 
operated by unskilled labor. The 
two shafts are indexed by conveyor 
and rotated during heating and 
quenching to insure uniform hard- 
ness. At the end of the heating and 
quenching operation, the machine 
ejects the finished parts and the con- 
veyor indexes for the next two 
shafts. 


For further information circle No. 27 


New Cress Models 


J. J. Cress Company, Incorpo- 
rated, Monrovia, California, has in- 
troduced two new model electric 
heat treating furnaces. These units 
feature two unique thermostatic con- 
trols which provide accurate temper- 
ature control over the range of 400 
F. to 1,800 F. at a moderate price. 


An easily operated, counter bal- 
anced door, rises vertically on a 
lever arrangement. In addition, a 
high degree of insulation is achieved 
by use of low K factor insulating 
brick backed up by block insulation. 

Switches, mercury contactors and 
control are all located in ventilated 
furnace base. 


For further information circle No. 28 
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MEET ALL TYPE FURNACE 
1, FIXTURE NEEDS... 
, _ ECONOMICALLY. 


=r 


-_—_ i _ 


Zi 


PUSHER 


No matter what type of heat 
treating furnace you have 
- complex or simple... 
a Wiretex-made fixture will 
handle it easier, better and 
-at less cost. 
Fixtures * Retorts * Baskets 
Pots * Trays * Boxes * Grids 
Screens * Muffles * Etc. 


Any form, size, weight, 
strength, mesh, alloy or 
quantity. 

Cost Conscious? Call Wiretex. Ask 
for Catalog M7. 


Specialists in Processing Carriers Since 1932. 





: mfg. co., 


16 Mason Street, 


Bridgeport 5, Conn. 








SAVE SPACE 
WITH A 


SERIES 
8055 


COMBINATION 


The Series 8055 is two elec- 

tric heat treating furnaces 

(Hardening and Drawing or 

Hardening and Preheating) 

in the floor space of one 

furnace. The 8055 is made 

in nine standard sizes or to 

your specifications. Furnaces operate on standard line 
voltage . . . no transformer necessary . . . all controls in- 
cluded. Each furnace is independently controlled permit- 
ting two operations to be performed at the same time, 
Write, wire or call . . . 


LUCIFER FURNACES, INC. 


Neshaminy 21, Penna, * Diamond 3-0411 








HEAT 

TREATING 

PROTECTION WHEN 
HARDENING, ANNEALING, 
STRESS RELIEVING! 


An easy to use, economical, 

dry powder applied to steels 
before heat treating can 

save costly hours of grinding, 
polishing, buffing. 


Recommended for all 
materials to be stress 
relieved, annealed and 
hardened at temperatures 
up to 1650° F., PBC is 
easy to use, requires 

no experience, just 

follow simple 

directions. 


BENEFIT THESE 4 WAYS... 


1. Prevents pitting, scale 
bTelgaalshilelamslale. 
decarburization. 


. Helps eliminate costly 
polishing, grinding and 
buffing operations. 


Available in 2 
pound, 5 pound, 15 
pound cans and in 
25 pound drums. . Completely sealed from 


detrimental atmosphere. 


. Increases furnace 
capacity by eliminating 
time and space 
consuming packs. 


RESULTS USING 


*PBC 


THIS COULD HAVE 
BEEN PREVENTED 


*(PHOENIX-BRAND COMPOUND) 


Write for literature, prices and the name of 
your nearest distributor today ! 


PARKER: 


HARTFORD CORPORATION 


FRANKLIN AVENUE e HARTFORD 1, CONN 
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MANUFACTURERS’ 
LITERATURE 





A Two Page Data Sheet which 
describes its Speedomax H_ indi- 
cators, recorders and _ controllers 
for pH and redox is being offered 
by Leeds and Northrup Company. 
In addition to outlining specifica- 
tions of the instruments, such as 
pH ranges and chart speeds, the 
sheet includes a chart which lists 
types of control action obtainable. 
A wire diagram for installation of 
instrument components is also in- 


cluded. 


For further information circle No. 29 


“Lindberg-Upton Salt Bath Fur- 
naces” is the title of a bulletin 
available from Lindberg Engineer- 
ing Company. This brochure de- 
scribes and illustrates the unique 
advantages of the exclusive graph- 
ite “continuing” electrodes in salt 
bath furnaces. The brochure also 
describes and illustrates high and 
low temperature salt bath furnaces 
for any production, pilot plant or 
laboratory use available from 
Lindberg Engineering Company. 


For further information circle No. 30 


A Folder on Induction Heating 
Equipment for automated metal 
heating has been published by 
Robotron Corp., Detroit, Michi- 
gan. The brochure explains com- 
pany technical services available to 
the customer: problem analysis, 
research, design engineering and 
manufacture of tailor-made end 
product, with illustrations of facil- 
ities and equipment to do the job. 
Also illustrated are some of Ro- 
botron’s standard induction heat- 
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ing units including motor genera- 
tor sets, control stations and fixed- 
installation as well as_ portable 
heating stations. 


For further information circle No. 31 


An Eight Page Booklet from the 
Ajax Magnethermic Corporation, 
Youngstown, Ohio, illustrates dif- 
ferent types of induction heating 
equipment and applications: billet 
heating for extrusion or forging; 
heat treating, annealing, and hard- 
ening; joining, brazing or solder- 
ing; melting, vacuum, or air melt- 
ing; and sintering. Data includes: 
selection chart for billet heaters, 
melting rates in pounds per hour, 
table of frequencies, and individu- 
al product specifications. 


For further information circle No. 32 


A Specification Sheet on the new 
58-HD vacuum hot hardness test- 
ing furnace that includes complete 
engineering data on construction 
and performance is now available 
from the Marshall Products Com- 
pany. Introduced earlier this year, 
the 58-HD furnace was designed for 
hardness tests on metals at temp- 
eratures up to 3,000 F. in a vacuum 
range of 1 x 10° mm. mercury. Free 
copies of this sheet (No. 824-A) 
are available. 


for further information circle No. 33 


Heat Treat Review has made avail- 
able several of its articles which 
should be of interest to readers. 
They are: a fully illustrated, three 
page article devoted to a discussion 
of non-ferrous metal heat treating 
and the application of prepared gas 


the number on the 
Readers’ Service Card 


atmospheres, and an article which 
describes the need for flexible 
equipment in job-shop operations. 
It also tells how a commercial heat 
treating concern devised a_ heat 
treating line which economically in- 
corporated this feature. 


For further information circle No. 34 


Old as the Hills is the title of a film 
being distributed as part of the cele- 
bration of its 75th anniversary by 
the Norton Company. The film is 
designed for showings to a variety 
of general audiences throughout 
the country. “Old As The Hills” 
tells the story of abrasion, as old 
as the hills themselves. It shows 
how nature, in roaring mountain 
streams, angry seas and eroded 
hills taught the lesson of abrasion, 
then in deposits of natural abrasives 
provided the material for man’s 
first grinding needs, sharpening 
crude tools and polishing armor. 
The film then goes on to outline 
man’s progress in adapting the les- 
sons and materials of the earth in 
shaping his own environment to 
match his growing needs and de- 
sires. 

Some of the highlights of scenes in 
the film are: colorful scenes of typ- 
ical New England scenery showing 
the abrasive forces of nature at 
work before the coming of man; 
man’s first uses of abrasive materi- 
als portrayed in scenes of 18th cen- 
tury American life taken at Old 
Sturbridge Village, Sturbridge, 
Massachusetts, a recreated New 
England Village and noted tourist 
attraction. 


For further information circle No. 35 
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Through serving commercial heat treaters and heat treating departments 
all over the U.S. for many years Stanwood has developed the most complete 
line of heat treating equipment. We can make fast delivery with maximum 
economy. If you require a special container, fixture or furnace part for 
which we do not have patterns our engineers can quickly develop and 
submit a design to meet your requirements. Send for catalog. 

Sales Representatives in Principal Cities. 
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STANWOOD 


4825 W. CORTLAND ST 


TRAYS BASKETS 
CORPORATION 


CHICAGO 39, ILL. 
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CINCINNATI 
“oscillating’’ Flamatic 


uniformly hardens 2 sizes of steering 
control arm shafts simultaneously 


430 parts hardened per hour of one size; 
125 per hour of a larger size 


For high production surface hardening of two sizes 
of steering knuckle control arm shafts, a major auto- 
mobile manufacturer has installed the Cincinnati® 
Flamatic® Flame Hardening Machine shown below. 
This Flamatic, fueled by city gas and oxygen, has 
two independent heating stations. The right-hand 
station selectively hardens both ends of three shafts 
simultaneously; the left-hand station hardens both 
ends of one shaft. Thus one machine processes two 
similar parts having widely different production 
quantity requirements. Operating sequence of the 
three-at-a-time station is described at right. 

The part, of 1045 Steel, sectioned to show the hard- 
ness pattern, is illustrated above. Specified areas to 
be hardened include the threaded section, fillet, and 
square shoulder, at both ends. Minimum depth of 
case produced is .016” below thread root, .030” at 
fillet, with minimum hardness of 55Rce. 


This Flamatic met the heat treating and production 
rate specifications of these critical parts. To solve 
your heat processing problems, call in a Meta- 
Dynamics Division field engineer. Cincinnati builds 
both flame heating and induction heating machines 
for high production as well as varied, short-run work. 


1. Operator loads three shafts 
on locating pins of chain con- 
veyor. Parts index to three 
opposed pairs of flame heads. 


f- Gas fe 


2. Flame heads ignite and ad- 
vance to surround both ends of 
each shaft. Flame heads oscil- 
late to provide uniform heating 
of all surfaces to be hardened. 


3. Flame is extinguished and 
flame heads retract. Quench 
heads advance and apply solu- 
ble oil spray. 


4. Quench is cut-off and quench 
heads retract. Conveyorindexes 
next three parts and sequences 
repeat. 


inductron 
flamatic 
ing. machines 


META-DYNAMICS DIVISION 
Machines for Metal Forming and Heat Treating 








NO TEARING 
DOWN OF POT OR 
FURNACE WALLS... 


no skilled labor required 


to do the complete elec- / 


trode changing job 


_ CHANGE 
Ajax removable 
submerged elec- 
trodes in an hour 


or two... 
often while the salt 
remains molten! 


This Ajax development 
CUTS SALT BATH MAINTENANCE 


TO NEXT TO NOTHING... 








SALT BATH FURNACES 
Internally heated electric and gas-fired types 


Largest line of types, shapes and sizes, manual 
or mechanized, for modern production 
requirements, 


Avoids production tie-ups, too! 


Now you get all the advantages of closely spaced, vertical sub- 
merged electrodes in your salt bath furnace — with almost none 
of the previous high cost or time loss in putting in new ones. Simply 
lift a removable block on top of the furnace and the electrodes are 
fully accessible for a fast, easy change by unskilled labor. 

Now widely used on new Ajax electric salt bath furnaces, this 
feature can often be added to old ones at moderate cost. And here’s 
still another heat treating maintenance tip: Send worn electrodes 
to Ajax for “restubbing.” They come back to you good as new— 
at a substantial saving over the price of new ones! 


Write for Removable Submerged Electrode Bulletin 810, 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue Philadelphia 23, Pa. 


AJAX HAS THE ANSWERS TO HEAT TREATING PROBLEMS 
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